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MASSACHUSETTS  ASSOCIATION  OF  BOARDS  OF  HEALTH. 

ORGANIZED  1S90. 


Vol.  1.  January,  1891.  No.  1. 


This  Association,  as  a  Body,  is  not  responsible  for  statemeiits  or  opinions  of 
any  of  its  members. 


PRELIMINARY  MEETING. 

Ix  response  to  the  following  circnlar 

Office  of  the  Boakd  of  Health, 
Worcester,  Mass.,  Nov.  S,  1889. 

To  THE  Board  ok  Health  ix  . 

Gentlemen :  —  It  has  been  suggested  that  a  Society  could  be  formed  to 
advantage,  comprising  the  various  Boards  of  Health  throughout  the  state 
of  Massachusetts. 

This  Society  should  hold  meetings  annually,  or  oftener,  in  different  places, 
at  which  a  dinner  could  be  served.    The  objects  should  be  : 

1st.    To  discuss  topics,  and  hear  papers  of  sanitary  interest. 

2d.  To  aid  legislation  and  secure  uniform  interpretation  and  enforcement 
of  existing  statutes. 

3d.  To  compare  the  rules  of  local  boarils  and  city  ordinances,  for  the 
purpose  of  advance  in  sanitary  matters. 

4th.  To  secure  co-operation  between  local  boards,  for  the  suppression  of 
disease,  especially  epidemics,  and  for  the  abatement  of  nuisances. 

5th.  To  establish  pleasant  and  helpful  social  relations  among  the  Boards 
of  Health  through  the  state. 

Will  you  please  send  your  opinion  of  this  matter  as  early  as  convenient, 
and  any  suggestions  that  you  may  like  to  offer? 

Very  truly  yours, 

L.  F.  WOODWARD,  M.D., 
Chairman  of  Worcester  Board  of  Health. 

thirty-five  gentlemen  connected  with  twenty-four  Boards  of  Health  in 
the  state,  met  at  Huntington  Hall.  Institute  of  Technology  Building, 
Boston,  on  Saturday.  Jan.  11,  1890,  at  two  P.M.  Dr.  S.  H.  Durgin, 
of  Boston,  was  chosen  Chairman,  and  Dr.  J.  B.  Field,  of  LoweU, 
Secretary,  for  the  purposes  of  temporary  organization.     Dr.  L.  F, 
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"Woodward,  of  Worcester,  then  explained  the  origin  of  the  proposed 
organization.  The  Wort  csier  iMiard  of  Health  had  sent  to  every  city 
and  town  in  the  state  of  over  two  thousand  population,  a  circular 
relative  to  the  formation  of  an  association  of  Boards  of  Health.  The 
replies  to  this  circular  were  so  favorable  that  the  Boston  Board  of 
Health  issued  a  call  for  the  present  meeting. 

After  a  general  and  informal  discussion  of  the  needs,  work  and 
benefits  of  such  an  orsanization,  the  following  gentlemen  were 
chosen  a  committee  to  draft  a  (  oustitution  and  By-Laws  and  to  nomi- 
nate a  list  of  officers,  with  inslnictious  to  report  within  sixty  days: 
L.  F.  Woodward,  M.D.,  H.  V.  Walcott,  U.D.,  S.  H.  Durgin,  M.b., 
J.  A.  Gage,  M.D.,  W.  K.  Knowles,  J.  B.  Field,  M.D. 

Mr.  Babbiit,  of  Boston:  —  I  move  that  the  next  meeting  be  held  in 
Boston  as  soon  as  the  above  committee  is  ready  to  report,  and  that 
the  Boston  Board  of  ITealtli  shall  have  charge  of  the  arrangements 
for  the  same,  at  which  a  subscription  dinner,  costing  not  more  than 
$1.50  per  plate,  shall  be  given. 

The  motion  was  adopted  with  applause. 

Adjourned,  subject  to  call  of  Boston  Board  of  Health. 

FIRST  REGULAR  MEETING. 

The  first  regular  meeting  of  the  organization  was  held  at  the 
Revere  House,  Boston,  March  19,  1890,  and  was  called  to  order  by 
the  temporary  Chairman,  Dr.  Durgin. 

The  recoi'ds  of  (he  |)ieliminary  meeting  were  read  and  approved. 

The  Committee  on  Constitution  made  its  report,  and  submitted  a 
draft  of  a  Constitution,  which,  after  a  few  amendments  suggested  by 
the  members  present,  was  adopted. 

The  Committee  on  Nominations  of  Officers  for  the  ensuing  year 
submitted  its  report,  which  was  accepted,  and  the  following  nominees 
wei'e  unanimously  elected  : 

President,  Henry  P.  Walcott,  M.D.  (Chairman  of  State  Board  of 
Health  and  member  of  Cambridge  Board  of  Health.) 

First  Vice-President,  Samuel  H.  Durgin,  M.D.  (Chairman  of  Bos- 
ton lioard  of  Health.) 

Second  Vice-President,  Samuel  W.  Abbott,  M.D.  (Secretary  of 
State  Board  of  Health  and  member  of  Wakefield  Board  of 
Health.) 
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Secretan',  Lemi  ei,  F.  Woodward,  M.D.  (Chairman  of  Worcester 
Board  of  Health.) 

Treasurer,  James  B.  Field,  M.D.  (ChaU-man.) 

Executive  Committee,  the  preceding  officers  ex-officio :  For  two 
years  — J.  E.  Clark,  M.D.,  Med  ford  ;  W.  H.  Chaimx,  IVI.D., 
Springfield;  W.  K.  Knowles,  M.D.,  Everett;  P^.  A.  Sawyek, 
M.D.,  Gardner  ;  W.  S.  French,  West  Newton.  For  one  year  — 
C.  H.  Morrow,  M.D.,  Gloucester;  A.  G.  Griffin,  M.D., 
Maiden;  M.  R.  Donovan,  M.D.,  Lynn;  G.  L.  Tobey,  M.D., 
Lancaster;  H.  Harlow,  Plymouth. 

Dr.  Walcott  on  taking  the  chair,  after  thanking  the  Association 
for  the  honor  conferred  upon  him  by  making  him  its  first  President, 
made  a  few  remarks  upon  the  objects  and  work  of  the  Association, 
and  the  necessity  for  united,  energetic  and  intelligent  action  by  its 
members. 

The  President  stated  that  he  would  appoint  the  Committee  on 
Papers  and  Publications  at  the  next  meeting. 

Mr.  Babbitt  —  I  move  that  the  Secretary  l)e  instructed,  in  behalf 
of  the  Association,  to  extend  its  sincere  thanks  to  Gen.  Francis  A. 
Walker  for  the  use  of  Huntington  Hall  at  the  preliminaiT  meeting  of 
the  Association. 

The  motion  was  adopted  by  a  unanimous  vote. 

Fofed,  That  five  hundred  copies  of  the  Constitution  and  By-Laws, 
with  a  list  of  members,  be  printed. 

Adjourned. 

At  the  close  of  the  business  meeting  about  sixty  members  sat 
down  and  enjoyed  the  elegant  dinner  prepared  by  the  proprietor  of 
the  Revere  House.  A  general  social  chat  and  good  time  wound  up 
an  enjoyable  meeting. 


SECOND  REGULAR  MEETING. 

Lowell,  Mass.,  June  19,  1890. 
The  second  regular  meeting  of  the  Association  was  holden  by  invi- 
tation of  the  Lowell  Board  of  Health  at  Lakeview  Park,  the  summer 
resort  of  the  citizens  of  Lowell. 
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Upon  their  arrival  the  members  of  the  Association  became  the 
guests  of  the  Lowell  Board  of  Health,  aud  were  taken  on  a  carriage 
ride  through  the  city,  visiting  among  other  points  of  interest  Fort 
Hill  Park,  Belvidere  and  "  Little  Canada."  Upon  returning  from 
this  ride,  special  electric  ears  were  taken  to  Lakeview  Park.  Before 
dinner  a  steamboat  ride  was  taken  around  the  lake.  About  fifty 
members  sat  down  to  dinner,  which  was  served  in  the  upper  hall  of 
the  pavilion  overlooking  the  lake.  After  discussing  a  delightful 
m6nu  the  President,  Dr.  Waleott,  rapped  the  meeting  to  order,  and 
after  cigars  had  been  lighted.  Dr.  Field,  Chairman  of  the  local  Board, 
introduced  His  Honor,  Charles  D.  Palmer,  ]Mayor  of  Lowell. 

The  IMayor  welcomed  the  Association  to  Lowell  in  a  felicitous 
address,  in  which  he  referred  to  the  importance  of  sanitary  work,  and 
the  value  to  a  community  of  a  well-organized  Board  of  Health. 

The  records  of  the  last  meeting  were  read  and  approved. 

Dr.  Field  then  read  a  paper  on  "The  Disposal  of  Garbage,"  which 
was  listened  to  with  great  interest. 

The  discussion  upon  the  paper  was  opened  by  Dr.  Charles  V. 
Chapin,  Superintendent  of  Health  of  Providence,  who  was  followed 
by  Dr.  J.  Arthur  Gage  of  Lowell,  and  others,  which  was  hurriedly 
brought  to  a  close  by  the  necessity  of  reaching  the  trains. 

TiiK  President  —  We  will  now  take  up  the  consideration  of  appli- 
cants for  mendjership. 

TiiK  SKCKKTAiiv  —  1  Iku  c  tlic  following  list  of  applicants  for  mem- 
bersiii|),  who  iiave  liecn  passed  by  the  Elxecutive  Committee,  and  are 
recomiiiended  to  the  Association  for  election  :  — 

F.  W.  Drai)er,  M.D.,  Boston,  Mass. 

Charles  V.  Chapin,  M.D.,  Supt.  of  Health,  Providence,  R.I. 

F.  W.  Jackson,  M.D.,  Weston,  Mass. 

L.  F.  Severance,  Brockton,  Mass. 

David  F.  Baker,  ]\LD.,  Newtonville,  Mass. 

The  names  as  submitted  were  unanimously  elected  to  membership. 
The  PitEsiDENT  —  I  will  appoint  as  the  Committee  on  Scientific 
Papers  and  I^ublications  the  following  members  :  — 
Samuel  H.  Durgin,  j\I.D.,  ex-officio,  Boston. 
David  F.  Baker,  M.D.,  Newtonville. 
Ernest  S.  Jack,  M.D.,  Melrose. 

Voted,  To  refer  the  matter  of  the  next  meeting  to  the  President 
and  Secretary  with  full  powers. 
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Voted,  To  extend  the  thanks  of  the  Association  to  the  Lowell 
Board  of  Health  and  its  Chairman,  Dr.  Field,  for  the  many  courtesies 
received.  ' 
Adjourned. 

THIRD  KEGULAR  MEETING. 

Worcester,  Mass..  Oct.  15,  1890. 

The  third  regular  meeting  of  the  Association  was  held  at  Worces- 
ter by  invitation  of  the  local  Board. 

The  members  of  the  Association  met  at  the  office  of  the  Board  of 
Health  at  1.30  P.M.  Barges  were  then  taken,  and  a  visit  made  to 
the  city's  works  for  purification  of  the  sewage,  the  party  being  in 
charge  of  the  City  Engineer.  Chas.  A.  Allen.  After  a  thorough  inspec- 
tion of  the  works,  the  Association  were  driven  back  through  various 
parts  of  the  city  to  the  "Worcester  Polytechnic  Institute,  where  the 
regular  business  meeting  was  held,  the  visitors  first  being  shown  over 
the  building. 

In  the  absence  of  the  President,  the  first  Vice-President,  S.  H. 
Durgin,  M.D.,  took  the  chair. 

The  records  of  the  last  meeting  were  read  and  approved. 

The  Vice-President  —  The  first  business  before  the  meeting  will 
be  action  on  the  propositions  for  membership. 

The  Secretary  —  I  have  the  following  list  of  applicants  for 
membership,  who  have  been  passed  by  the  Executive  Committee,  and 
are  recommended  to  the  Association  for  election  :  — 

Prof.  T.  M.  Drown,  Massachusetts  Institute  of  Technology, 
Boston,  Mass. 

Prof.  W.  T.  Sedgwick,  Massachusetts  Institute  of  Technology, 
Boston,  Mass. 

Prof.  L.  P.  Kinuicutt.  AVorcester  Polytechnic  Institute,  AVorcester, 
Mass. 

Charles  A.  Allen,  City  Engineer,  Worcester,  Mass. 

Edwin  D.  Wadsworth,  Milton,  Mass. 

C.  L.  French,  M.D.,  Clinton,  Mass. 

T.  H.  O'Connor,  M.D.,  Clinton,  Mass. 

T.  F.  Roche,  M.D.,  "  " 

P.  T.  O'Brien,  M.D.,        "  " 

P.  P.  Comey,  M.D.. 

James  Kimball,  Agent  Board  of  Health,  Springfield,  Mass. 
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By  vote  of  the  Association  all  the  foregoing  parties  were  unani- 
mously elected  to  membership. 

Prof.  Leonard  P.  Kinnieutt,  of  the  Worcester  Polytechnic  Institute, 
then  read  a  paper  on  "The  Disposal  of  Sewage,  together  with  an 
account  of  the  "Worcester  Sewage  Works,"  which  was  discussed  by 
Profs.  T.  M.  Drown  and  W.  T.  Sedgwick,  of  the  Massachusetts 
Institute  of  Technology,  Boston,  and  jMr.  Charles  A.  Allen,  City 
Engineer  of  Worcester,  after  which  the  discussion  became  general. 

A  vote  of  thanks  was  then  passed  to  Professors  Kinnieutt,  Drown 
and  Sedgwick  and  City  Engineer  Allen,  for  the  interesting  and 
valuable  papers  and  information  given  ;  also  to  the  Worcester  Board 
of  Health  for  the  courtesies  received  from  them. 

Adjourned  at  5.30  P.M.  for  dinner  at  the  Bay  State  House,  which 
was  attended  by  about  fifty  members,  several  being  obliged  to  leave 
at  the  close  of  the  business  session. 
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THE   DISPOSAL  OF  GARBAGE. 

BY  JAMES  15.  FIELD,  M.D.,  CHAIUMAX  OF  LOWKLI.  UOAKD  OF  IIEAI.TH. 


(.Head  at  the  mettiiig  hehl  at  Lov:ill.  June  1!),  JSr/0.) 


The  consideration  of  how  to  i)roperly  dispose  of  the  waste  mate- 
rials of  a  city  has  given  rise  to  many  problems  of  sanitary  science. 
Under  the  head  of  waste  products  will  come  a  variety  of  suljstances 
which  directly  or  indirectly  engage  the  interest  of  the  sanitarian. 

The  human  body  produces  several  kinds  of  oi'ganic  waste.  Thus 
the  disposal  of  urine  and  ft«ces,  and  of  the  air  rendered  impure  ])y 
respiration,  leads  to  the  problems  of  house  drainage  and  ventilation. 
The  disposal  of  ashes,  house-dirt,  and  street-sweepings  also  comes 
within  the  province  of  the  health  oliicer.  Then,  again,  there  are  the 
waste  products  of  manufactures,  some  of  which  vitiate  the  air  by 
their  odors,  and  others  of  which  pollute  the  streams  of  water  into 
which  they  are  discharged.  Even  tlie  subject  of  disposal  of  the 
dead  would  come  under  this  head. 
■  The  present  paper  does  not  treat  of  the  disposal  of  all  varieties  of 
waste  material,  but  only  of  one  kind,  not  as  yet  mentioned.  I  refer 
to  the  refuse  of  food-stuffs  as  found  in  the  household  and  in  the 
markets,  and  known  as  garbage. 

Before  entering  upon  a  discussion  of  the  disposal  of  garbage,  we 
ought  briefly  to  consider  the  methods  of  its  collection.  These  ma}' 
be  divided  as  follows  :  — 

1.  Collection  by  private  individuals  without  liceuse  or  control. 

2.  Collection  by  licensed  swill-gatherers. 

3.  Collection  by  a  contractor. 

4.  Collection  by  the  municipality. 

In  the  small  country  village  nearly  every  household  disposes  of  its 
own  swill.  Perhaps,  however,  the  doctor,  the  minister,  and  the  post- 
master do  not  keep  pigs,  but  dispose  of  their  table  refuse  to  their 
neighbors.    This  may  be  the  first  point  in  the  evolution  of  the  swill- 
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collector.  As  the  village  grows  into  a  town,  with  manufacturing 
interests,  the  need  for  gatherers  of  garbage  increases.  Enterprising 
farmers,  with  cattle  and  pigs  to  feed,  obtain  this  refuse  matter  for 
little  or  nothing.  They  gather  it  wherever  they  please,  whenever 
they  please,  and  transport  it  in  any  kind  of  a  receptacle  or  convey- 
ance. This  is  altogether  wrong.  Swill  should  be  collected  at  regu- 
lar and  frequent  intervals,  and  in  an  inoffensive  manner.  Fortunately, 
this  can  be  seen  to,  even  in  our  smallest  towns.  The  power  given  by 
the  Public  Statutes  allows  Boards  of  Health  to  make  such  regulations 
as  are  necessary  for  the  public  health,  and  under  this  head  would 
certainly  come  a  rule  which  should  place  such  restrictions  upon  the 
collection  of  garbage  a.<  the  following  : 

1.  Each  collector  of  swill  should  be  obliged  to  obtain  permission 
of  the  Board  of  Health  before  pursuing  his  calling. 

2  The  receptacles  used  to  convey  the  refuse  should  be  water- 
tight and  securely  covered,  so  that  no  odors  could  escape. 

3.  The  collector  should  be  obliged  to  furnish  a  list  of  places  from 
which  he  takes  swill,  and  should  be  required  to  visit  these  places 
at  least  every  second  day. 

There  is  no  doubt  that  every  town  in  the  state  can  thus  compel  its 
swill-gatherers  to  be  licensed,  and  to  comply  with  restrictions  similar 
to  the  foregoing,  or  even  more  rigid.  To  enforce  such  measures, 
fortunately,  requires  no  expenditure  of  money,  but  simply  an  expen- 
diture of  energy  by  members  of  the  Board  of  Health,  and  a  few 
prosecutions  in  the  police  court. 

The  licensed  collector,  thus  hemmed  in  by  restrictions,  inspections, 
and  fear  of  prosecution,  will  do  the  work  much  better  than  the  man 
who  is  allowed  to  run  wild. 

Much  more  preferable  than  licensed  collectors  is  the  man  who  does 
the  work  by  contract,  for  it  is  much  easier  to  hold  one  man  respon- 
sible than  it  is  to  look  out  for  several  collectors,  each  infringing  on 
the  other's  territory. 

The  ordinary  contractor  will  bear  watching.  He  collects  the  city's 
refuse,  not  because  he  is  a  philanthropic  sanitarian,  but  because  he  is 
on  the  make.  To  keep  down  expenses  means  to  do  the  work  in  a 
slovenly  manner.  The  garbage  contractor,  therefore,  should  be  com- 
pelled to  live  up  to  a  carefully-drawn  set  of  rules.  The  only  satis- 
factory way,  however,  to  have  a  city's  refuse  collected,  is  to  have  it 
done  by  the  health  department.    It  will  not  do  to  intrust  this  work  to 
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the  street  department,  the  pauper  departineut,  or  to  any  other  branch 
of  municipal  work.  It  must  be  under  the  direction  of  men  who 
believe  the  cheapest  way  to  do  sanitary  work  is  to  do  it  well.  In 
other  words,  the  ideal  way  of  collecting  garbage  is  to  have  it  done 
by  the  employees  of  the  Board  of  Health. 

Far  more  important  than  the  methods  of  collecting  garbage  are  the 
methods  of  its  disposal.  We  may  divide  these  methods  as  follows  :  — 

1.  Use  of  garbage  as  a  food  for  animals. 

2.  Disposal  of  garbage  upon  the  land  or  upon  bodies  of  water. 

3.  Destruction  of  its  garbage  by  fire  or  by  extraction  of  its  valu- 
able constituents. 

Until  recent  years  the  custom  was  well  nigh  universal  of  using 
swill  as  a  food  for  cattle  and  swine.  Sanitarians  have  long  recog- 
nized the  harmfulness  of  such  procedures,  but  it  is  only  recently  that 
the  laity  have  begun  to  be  aroused  on  the  matter. 

The  fact  that  a  diet  of  swill  will  at  times  increase  the  percentage 
of  solids  in  cow's  milk  is  known  not  only  to  the  health  officer  and  the 
chemist,  but  also  to  the  dairyman.  A  chemical  analysis,  however, 
does  not  reveal  all  the  qualities  of  a  sample  of  milk.  AVhether 
bacteriological  examinations  would  show  that  the  milk  came  from 
swill-fed  cows  is  not  known.  Two  years  ago  Dr.  Abbott,  of  the  State 
Board,  informed  the  writer  that  but  little  had  been  done  in  this  line 
of  work,  and  that  no  definite  results  had  been  obtained.  Clinical 
evidence  as  to  the  injurious  effects  of  swill  milk  is  very  strong. 
Many  farmers  assert  their  ability  to  distinguish  such  milk  l)y  its  odor, 
and  state  that  fermentative  changes  occur  very  rapidly.  It  is  also 
well  known  that  cows  fed  on  a  diet  of  swill  are  feverish,  restless,  and 
not  in  a  natural  state  of  health.  What  is  of  more  importance  is  the 
fact  that  the  effects  of  swill  milk  as  an  infant  diet  are  extremely  in- 
jurious. Even  if  we  did  not  have  all  this  evidence  against  the  use  of 
swill  as  a  food  for  cows,  the  mere  fact  that  it  is  an  unnatural  food 
would  show  that  it  could  not  have  a  favorable  effect  upon  cows  or 
upon  the  secretion  of  milk. 

Now  if  a  town  has  to  dispose  of  its  swill  to  outside  parties,  how 
can  it  prevent  that  abomination  of  abominations  —  the  use  of  swill  as 
a  food  for  cows  ? 

Last  year,  by  request  of  the  Lowell  Board  of  Health,  a  bill  was  in- 
troduced into  the  Legislature  permitting  the  Board  of  Health  of  a  city 
to  inspect  the  premises  of  all  persons  whose  cow's  milk  came  into  the 
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city,  and  the  premises  of  all  persons  who  obtained  swill  from  the  city. 
A  penalty  was  provided  against  the  owner  of  the  premises  on  which 
swill  was  found  being  fed  to  cows. 

Several  Boards  of  Health  were  present  at  the  hearing  before  the 
Committee  on  Public  Health,  and  the  testimony  inti'oduced  went  to 
show  that  the  effects  of  swill  as  a  food  for  cows  were  similar  to  those 
just  mentioned.  All  parties  at  the  hearing  were  of  one  mind  in  wish- 
ing that  some  bill  similar  to  the  one  proposed,  should  be  passed. 
The  committee,  feeling  that  a  bill  as  strict  as  the  one  desired  would 
fail  of  enactment,  substituted  the  following  modification,  which 
became  a  law  May  9,  1889  : 

[Chap.  326.] 

AN  ACT  TO   PREVENT  THE  FEEDING  OF  GARBAGE,  REFUSE  OR 
OFFAL  TO  MILCH  COWS. 

£e  it  enacted  by  the  Sruate  and  Ilonse  of  Eepresentatives  in  General  Court 
assemhlf  l .  miii  b;/  tlir  mitliority  of  the  same,  as  follows  : 

Whoever  knowingly  feeds  or  lias  in  his  possession  with  intent  to  feed 
to  any  milch  cow,  any  garlmge,  refnse  or  oflal  collected  by  any  city  or  town, 
or  by  any  person  having  authority  from  anj'  city  or  town,  by  contract  or 
otherwise,  shall  be  punished  by  imprisonment  in  the  jail  or  house  of  correc- 
tion not  exceeding  sixty  days  or  by  line  not  exceeding  one  hundred  dollars. 
[Approved  May  9,  1889.'] 

With  this  law  on  our  Statute  Books,  the  use  of  swill  as  a  food  for 
cows  could  be  stopped  within  our  state  if  every  town  had  the  will 
and  means  to  inspect  all  dairies  within  its  borders,  and  would  prose- 
cute all  offenders.    Concerted  action  is  what  is  needed. 

Perhaps,  however,  the  15oard  of  Health  of  some  city  will  say, 
"  What  is  the  use  of  starting  a  crusade  against  swill  milk?  The  sur- 
rounding towns  are  indifferent,  and  why  should  we  forbid  our  milkmen 
to  feed  swill,  when  swill  milk  is  brought  daily  into  our  city  from 
neighboring  towns?  " 

To  such  queries  we  can  only  reply,  that  it  is  far  better  to  partially 
abate  an  evil  than  to  make  no  attempt  at  all  to  remedy  it. 

The  Board  of  Health  of  a  city  can,  however,  obtain  the  right  to 
inspect  dairies  in  neighboring  towns,  and  thus  see  that  the  law  is 
complied  with.  This  right  of  inspecting  dairies  in  other  towns  is  not 
given  by  legislative  act,  but  is  acquired  in  a  very  simple  manner  ;  that 
is,  by  refusing  to  allow  any  swill  to  be  taken  out  of  the  city,  without 
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receiving  the  privilege  of  inspecting  the  farms  to  which  it  goes. 
This  method  may  not  be  practicable  in  some  communities,  but  it  is 
certain  that  the  Lowell  inspectors  are  dreaded  by  tiie  farmers  of 
Dracut,  Pelham,  Tyngsborough,  Chelmsford  and  Tewksbury. 

In  some  cities  the  opportunity  of  feeding  swill  to  cows  is  reduced 
to  a  minimum  by  the  city  establishing  a  piggery  to  utilize  all  the  city 
swill.  In  theory,  such  a  piggery  is  an  intolerable  nuisance.  The 
decomposing  swill  and  the  presence  of  large  amounts  of  swine 
manure,  must  give  rise  to  an  unbearable  stench.  A  practical  exam- 
ple of  this  kind  of  nuisance  and  a  good  warning  to  all  cities  contem- 
plating the  establishment  of  a  piggery,  may  be  found  in  one  of  our 
Massachusetts  cities,  in  which  the  pauper  department  carries  the 
swill  to  the  city  farm,  where  it  is  fed  to  nearly  six  hundred  pigs. 
The  process  of  feeding  is  carried  on  partly  in  an  open  lot,  where  the 
loads  of  swill  are  dumped  upon  the  ground.  After  the  pigs  have 
eaten  what  they  desire,  the  remainder  of  the  garbage  is  allowed  to 
decompose,  thus  filling  the  air  with  offensive  odors.  It  is  but  simple 
justice  to  the  city  in  question  to  state  that  its  Board  of  Health  has 
vigorously  fought  against  the  piggery  with  all  its  might. 

The  feeding  of  swill  to  hogs  is  more  than  a  nuisance,  for  it  is  dan- 
gerous to  public  healtli  hy  giving  rise  to  the  disease  known  as  trichi- 
nosis. This  disease  in  hogs  is  also  propagated  to  human  beings  who 
partake  of  pork  flesh  that  is  not  thoroughly  cooked.  Although  epidem- 
ics of  human  trichinosis  are  much  more  common  in  Gernian\-  than  in 
this  country,  yet  several  cases  with  a  high  mortality  rate  have 
occurred  in  our  Western  states.  So  far  as  is  known,  but  few  cases 
are  on  record  in  Massachusetts.  The  interest  in  the  subject  of 
trichinosis  has  been  heightened  by  the  investigations  of  Dr.  Mark, 
which  appeared  in  the  last  report  of  our  State  Board  of  Health.  He 
concludes  that  although  hogs  may  obtain  trichinosis  from  eating 
trichinous  rats,  that  still  by  far  the  greater  number  of  trichinous  hogs 
found  in  the  vicinity  of  Boston  in  all  probability  become  trichinous 
by  eating  city  swill  which  contained  pieces  of  raw  swine-fiesh  in 
which  trichinae  were  imbedded. 

Even  if  there  were  no  danger  of  trichinosis,  yet  it  is  well  known 
that  hogs  fed  upon  city  swill  are  not  healthy,  and  that  deaths  are 
frequent  among  them. 

Thus  step  by  step  do  we  see  that  swill  is  not  a  suitable  food  for 
cows,  nor  even  for  hogs.    How,  then,  can  we  dispose  of  it? 
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If  garbage  is  used  to  fertilize  the  ground,  a  large  acreage  will  be 
required,  aud  it  can  readily  be  seen  that  the  process  is  a  nuisance, 
even  if  the  garbage  is  plowed  into  the  soil. 

To  place  garbage  on  a  dump  is  wrong,  even  if  a  load  of  garbage  is 
immediately  covered  by  a  load  of  ashes.  A  house  which  has  its 
cellar  in  a  foundation  of  such  material  is  not  fit  to  live  in. 

Many  communities  deposit  their  refuse  matter  in  some  body  of 
water.  This  method  is,  however,  restricted  to  towns  on  the  seaboard 
or  on  the  bank  of  some  swiftly-flowing  river.  It  must  be  an  expen- 
sive process  to  dump  all  the  garbage  of  a  city  in  the  ocean,  far  away 
from  the  channel  and  from  all  chances  that  the  refuse  matter  will  be 
again  cast  upon  the  shore. 

A  town  which  deposits  its  garbage  in  any  river  or  other  body  of 
water  which  is  a  source  of  public  water  supply,  by  so  doing  violates 
the  laws  of  this  state.  Thus  this  method  of  disposing  of  garbage 
cannot  be  availed  of. 

There  is  no  method  which  will  satisfactorily  dispose  of  garbage 
without  destroying  its  characteristics.  This  can  be  done  either  by 
burning  the  garbage,  or  else  by  extracting  its  valuable  constituents. 

One  solution  of  the  problem  of  garbage  destruction,  so  far  as 
private  families  are  concerned,  is  that  each  family  should  destroy  its 
own  swill.  Cook-stoves  have  been  constructed  with  a  receptacle  at 
one  side  of  the  fire-box,  in  which  the  swill  can  be  subjected  to  the 
action  of  the  heat  without  interfering  with  the  efficiency  of  the  fire. 
In  this  way  the  garbage  is  gradually  dried,  and  may  finally  be  used 
as  fuel.  In  the  summer,  when  oil-stoves  and  gas  are  largely  used 
for  cooking,  it  would,  perhaps,  be  necessary  to  saturate  the  garbage 
with  kerosene  before  building  a  temporary  fire  in  the  kitchen  stove 
to  consume  it.  Such  methods,  however,  presuppose  an  amount  of 
intelligence  and  willingness  not  found  in  all  our  kitchens.  This  plan 
must  therefore  be  dismissed  as  impracticable  for  universal  adoption. 
Even  if  this  method  could  be  adopted  only  by  the  better  class  of 
householders,  a  large  saving  would  be  made,  not  only  in  the  amount 
of  garbage  to  be  destroyed,  but  also  in  the  expense  of  collection. 

In  most  cities  there  is  not  only  house  offal,  but  also  the  refuse  from 
fruit  stores  and  provision  markets.  The  waste  from  meats  is  gener- 
ally utilized  either  in  soap  factories  or  in  fertilizer  works.  Decayed 
apples,  bananas,  oranges,  and  all  other  such  material  should  be 
destroyed  in  the  same  manner  as  swill.    There  are  now  very  many 
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cities  whicli  wholly  destroy  their  garbage.  This  admirable  plau  is  in 
force  even  in  some  quite  small  municipalities.  In  this  particular 
form  of  sanitary  improvement,  which  is  being  adopted  throughout 
the  country,  western  and  southern  cities  have  led  the  van.  As  has 
already  been  stated,  there  are  two  methods  of  destroying  garbage. 
One  is  by  burning  the  waste  material ;  the  other  is  by  extracting 
grease  and  other  useful  products  from  the  garbage.  This  latter 
method  is  known  as  the  Merz  system. 

In  this  system  of  garbage  extraction  the  waste  material  is  received 
in  a  large  iron  cylinder,  known  as  the  dryer.  In  this  the  garbage  is 
thoroughly  stirred  and  mixed  by  revolving  arms  of  iron  tubing. 
Surrounding  this  drying  cylinder  is  a  jacket  cylinder.  Between  the 
two  cylinders  and  also  into  the  two  hollow  arms  of  the  stirrer  is 
forced  superheated  steam.  The  garbage  remains  in  the  dryer  six  or 
eight  hours,  subjected  by  this  steam  to  a  temperature  of  from  250" 
to  300°  F.  This  heat,  acting  on  the  liquid  portion  of  the  garbage, 
forces  out  a  vapor  containing  all  the  moisture  and  noxious  gases. 
By  suction-fans  this  vapor  is  led  into  a  condenser,  from  which  it 
emerges  as  a  colorless  liquid  with  a  slight  odor.  Nearly,  if  not  quite, 
two-thirds  of  the  garbage  thus  passes  off  as  moisture.  The  remain- 
ing third  is  removed  from  the  dryer  and  then  conveyed  to  air-tight 
vats  or  extractors,  in  which  it  is  subjected  to  the  action  of  benzine 
and  other  chemicals  for  ten  or  eleven  hours.  Here  the  oil  or  grease 
is  extracted,  and  is  collected  in  barrels  as  it  flows  from  the  bottom 
of  the  extractors. 

The  residue  of  the  garbage  is  then  drawn  from  the  extractors, 
conveyed  to  the  drying-room,  and  finally  screened,  to  remove  all 
bones,  glass,  rubber,  etc.  The  final  product  is  of  a  dark  brown 
color  and  comparatively  odorless.  It  is  sold  as  a  fertilizer.  The 
following  figures  were  obtained  by  our  city  physician,  Dr.  GsCge, 
after  a  careful  investigation  of  the  Merz  plant  at  Buffalo.  There, 
from  ten  to  thirty  tons  of  swill  are  disposed  of  daily.  The  steam  and 
power  is  furnished  by  a  sixty  horse-power  engine,  at  a  cost  of  about 
$5  per  day.  Four  men  are  employed,  at  wages  ranging  from  $1.50 
to  S4:  daily.  There  are  also  three  boys  to  pick  out  the  rags, 
etc.,  and  the  value  of  the  material  thus  picked  out  will  pay  the  boys' 
wages.  One  hundred  per  cent  of  swill  yields  thirty-three  and  one- 
third  per  cent  of  product ;  about  thirty  per  cent  is  in  the  form  of 
a  fertilizer  rich  in  ammonia  (four  and  one-half  per  cent),  and  sala- 
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ble  at  $9  per  ton.  Three  per  cent  is  fat,  and  is  salable  at  current 
prices  to  soap  manufacturers.  There  is  a  probable  profit  of  about 
ten  per  cent  on  the  investment,  aside  from  the  expense  of  collecting 
the  garbage. 

One  practical  objection  to  the  Merz  system  is  the  price  demanded 
for  it.  The  company  asks  a  city  to  pay  something  toward  the  erec- 
tion of  a  plant,  requires  the  city  to  collect  the  garbage,  and  also  to 
pay  for  its  extraction.  The  yearly  amount  paid  by  the  city  is  said 
to  pay  for  the  operating  expenses  and  interest  on  the  investment. 
The  amount  derived  from  the  sale  of  soap-grease  and  fertilizer  is  all 
profit,  none  of  which,  however,  accrues  to  the  benefit  of  the  city. 
To  be  free  from  offence  a  plant  of  this  character  should  be  well  con- 
structed and  intelligently  operated.  Some  cities  employing  the  Merz 
process  have  from  various  reasons  abandoned  it.  It  is  certainly  an 
expensive  method  for  the  smaller  cities. 

Nevertheless,  there  is  something  that  appeals  to  all  of  us  in  the 
idea  of  extracting  the  valuable  constituents  from  garbage.  There  is 
in  Providence  a  method  somewhat  similar  to  the  Merz  process,  but 
less  expensive.  In  it  naphtha  is  used  instead  of  benzine,  and  of  its 
practical  workings  the  superintendent  of  health  of  that  city  will 
shortly  inform  us. 

To  destroy  garbage  by  cremation  in  a  furnace  is  a  comparatively 
simple  matter.  If  in  addition  to  burning  the  material  we  try  to 
avoid  offensive  odors,  it  is  by  no  means  a  simple  problem.  If  a 
garbage  furnace  is  to  be  erected  near  dwelling-houses,  it  must  not  be 
a  nuisance. 

To  fulfill  these  requirements  a  furnace  should  be  of  sufficient 
capacity  to  receive  the  garbage  as  fast  as  it  is  brought.  There  should 
be  no  adjacent  piles  of  swill  accumulating,  and  perfuming  the  air 
while  awaiting  cremation.  To  dump  the  refuse  material  into  the 
furnace  the  garbage  wagons  should  be  driven  into  a  shed  which  can 
be  tightly  closed  while  the  dumping  is  going  on.  With  the  furnace 
should  be  connected  a  boiler  for  steam  or  hot  water  with  which  to 
thoroughly  cleanse  the  carts  after  they  are  emptied.  In  addition,  a 
garbage  furnace  should  be  thoroughly  constructed,  capable  of  stand- 
ing intense  heat,  and  be  perfectly  tight,  to  prevent  the  escape  of 
noxious  vapors. 

A  furnace  supplied  with  all  these  precautions  will  be  a  marked 
nuisance  unless  some  method  is  devised  for  destroying  the  products 
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of  combustion  which  pour  out  of  the  chimney.  It  is  essential  that 
the  foul-smelling  gases  formed  by  burning  the  garbage  should  be 
themselves  consumed.  This  is  done  by  the  use  of  a  secondary  fire, 
over  which  pass  the  gases  formed  by  the  burning  garbage. 

This  feature  of  the  double  fires  is  an  essential  part  of  the  Engle 
Garbage  Cremator.  In  this  furnace  the  garbage  is  duini)ed  in  from 
above  and  received  on  a  grating,  at  both  ends  of  which  there  is  a 
fire.  Below  the  grating  is  an  evaporating  pan  to  catch  the  liquid 
drippings.  By  an  ingenious  system  of  dampers  the  flame  can  be 
made  to  pass  above  or  below  the  garbage,  and  in  either  direction. 
After  the  combustion  is  once  well  under  way,  the  resultant  gases 
give  forth  an  intense  heat  which  is  of  itself  a  great  aid  to  further 
combustion.  That  the  second  fire  thoroughly  destroys  the  odor  the 
members  of  the  Lowell  Board  of  Health  can  testify  from  personal 
observation.  There  are  about  twenty-five  Engle  furnaces  already  in 
operation,  from  New  York  on  the  north  to  Panama  on  the  south. 
Not  only  are  these  furnaces  suitable  for  burning  gnrbage,  but  they  can 
be  utilized  for  destroying  infected  clothing,  bedding,  etc.,  or  even 
for  burning  night-soil.  The  Engle  furnace  which  is  the  property  of 
the  New  York  Board  of  Health,  is  used  solely  for  infected  material. 
The  cremators  of  this  pattern  used  in  our  southern  cities  generally 
destroy  night-soil  in  addition  to  garbage. 

An  Engle  crematory  of  suitable  capacity  for  this  city  could  be 
erected  for  about  $6,000.  To  run  it  would  require  one  to  one  and  a 
half  tons  of  coal  a  day,  and  the  services  of  two  men.  There  would 
be  no  increase  of  expense  for  labor.  It  would  mean  for  us  simply  a 
transferral  of  men  no  longer  needed  at  the  swill-house  and  dump. 
The  cost  of  fuel  would  be  reduced  by  the  sale  of  ashes,  which  are  rich 
in  materials  of  a  fertilizing  value. 

Perhaps  further  investigation  will  show  that  the  extraction  of  the 
valuable  iiroducts  of  garbage  will  be  the  more  advantageous  way, 
but  it  is  certain  witli  i)resent  knowledge  that  cremation  is  far  preferable 
for  cities  the  size  of  Lowell.  Cremation  is  cheaper  in  the  first  cost  of 
plant,  more  economical  in  running  expenses,  destroys  infected  cloth- 
ing, bedding  and  furniture,  and  consumes  garbage  that  is  mixed  with 
ashes.  Extraction  of  the  grease  requires  an  expensive  plant,  a 
larger  number  of  employees,  treats  nothing  but  garbage  free  from 
ashes  and  other  impurities.  The  profit  from  the  sale  of  soap-grease 
and  fertilizer  does  not  come  to  the  city.  The  process,  if  successful  at 
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all,  will  be  so  only  in  onr  larger  cities.  Whatever  method  is  adopted, 
the  plant  ought  to  be  owned  and  operated  by  the  city. 

To  recapitulate,  there  is  only  one  suitable  method  by  which  to  dis- 
pose of  all  the  garbage  of  a  city.  Ail  refuse  and  waste  of  food 
materials  should  be  gathered  from  the  household  and  markets  at 
frequent  intervals.  It  should  be  removed  in  receptacles  as  nearly 
air-tight  as  possible,  and  conveyed  to  some  locality  on  the  outskirts 
of  the  city.  Here  the  swill  and  other  garbage  should  either  be  treated 
so  as  to  extract  their  valuable  constituents,  or  what  is  preferable, 
they  should  be  consnmed  by  lire.  The  method  chosen  should  be  that 
which  gives  the  least  offence  to  the  neighborhood,  regardless  of  the 
expense  it  entails.  The  whole  process,  from  the  collection  of  the 
garbage  to  its  destruction,  should  be  performed  solely  by  the  health 
department  of  the  city. 

Now  that  the  ideal  method  of  garbage  disposal  has  been  sketched, 
perhaps  some  of  you  may  wonder  how  far  the  Lowell  Board  of  Health 
practises  what  its  chairman  preaches. 

Because  Lowell  has,  as  yet,  been  unable  to  adopt  the  best  methods 
of  garbage  disposal,  it  does  not  propose,  therefore,  to  adopt  no  method 
at  all.  If  we  cannot  have  the  ideal  method,  we  propose  to  come  as 
near  it  as  possible.  Thus,  if  we  cannot  collect  all  of  the  garbage, 
we  collect  the  greater  part  of  it,  and  require  the  remainder  to  be  re- 
moved in  an  inoffensive  manner.  If  we  cannot  cremate  our  garbage, 
we  can  at  least  prevent  its  use  as  a  food  for  cows. 

In  Lowell  all  swill  from  private  houses  is  collected  three  times  a 
week  by  the  health  department,  and  is  conveyed  to  a  swill-house  on 
the  outskirts  of  the  city,  where  it  is  purchased  by  farmers  at  twenty- 
five  cents  a  barrel.  There  is  seldom  any  swill  left  over  at  night.  If 
any  remains,  it  is  conveyed  to  a  farm  and  buried.  Every  night  the 
swill-house  is  thoroughly  cleansed,  and  is  kept  sweet  and  clean. 
Owing  to  an  insufficient  force  of  men  and  teams  the  swill  from  hotels, 
restaurants  and  the  lai'ge  mill  boarding-houses  cannot  be  collected 
by  the  city.  It  is  removed  by  licensed  collectors.  To  obtain  a 
license,  an  application,  accompanied  by  five  dollars,  is  made  to  the 
Board  of  Health.  On  each  application  is  a  list  of  places  at  which 
the  applicant  intends  to  collect  swill.  These  places  are  visited  by  an 
inspector,  to  be  sure  that  they  are  not  private  houses.  The  license  is 
revokable  at  the  pleasure  of  the  Board  of  Health.    Among  the  con- 
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ditions  of  the  license  are  the  following :  that  the  licensee  shall  not 
pei'mit  any  swill  collected  by  him  to  be  fed  to  cows,  and  that  he  shall 
permit  his  premises  to  be  inspected  by  the  Board  of  Health  at  all 
times.  The  license  is  never  delivered  to  the  applicant  until  he  has 
brought  to  the  superintendent  for  approval  his  swill-wagon,  contain- 
ing a  suitable  water-tight  covered  box  or  barrels.  With  these  pre- 
cautions, the  swill  is  collected  from  our  hotels  and  restaurants  in  a 
manner  almost  as  unobjectionable  as  that  in  which  the  health  depart- 
ment collects  it  from  private  residences.  The  farmers  who  purchase 
swill  at  the  swill-depot  have  to  subscribe  to  the  same  conditions  as 
do  the  licensed  collectors. 

The  methods  of  collecting  the  swill  of  Lowell  are  quite  satisfactory, 
but  those  of  its  disposal  cannot  merit  praise.  As  we  have  no  method 
of  destroying  our  garbage,  it  is  used  as  a  food  for  animals,  and  all 
the  Board  of  Health  can  do  is  to  see  that  the  food  is  reasonably 
fresh  and  is  not  fed  to  the  one  animal  so  necessary  to  human  welfare  — 
the  milch  cow. 

When  the  present  Board  of  Health  of  Lowell  entered  upon  its 
duties  a  few  years  ago,  there  wa^  no  penalty  against  feeding  swill  to 
cows,  and  a  farmer  could  use  this  kind  of  diet  for  his  cows,  provided 
the  milk  was  found,  as  was  often  the  case,  above  standard.  All  that 
could  be  done  was  to  control  the  ultimate  disposal  of  our  swill  by 
selling  it  only  to  farmers  who  would  agree  not  to  feed  it  to  cows  and 
who  would  permit  the  Board  of  Health  to  inspect  their  premises.  Of 
course  some  few  men  violated  this  agreement,  but  were  sooner  or 
later  found  out  by  our  inspectors  and  thereafter  were  not  allowed  to 
obtain  swill  in  Lowell.  As  a  result  of  these  inspections  several 
farmers  had  to  go  out  of  business,  and  sold  their  cows  at  a  loss. 
Others  found  such  a  profit  in  this  disgraceful  occupation  that  they 
went  long  distances  to  other  cities  for  the  swill  they  could  not  obtain 
in  Lowell. 

We  have  thus  restricted  the  use  of  swill,  but  still  more  remains  to 
be  done.  We  cannot  dispose  of  the  refuse  from  markets.  Unfortu- 
nately, it  is  smuggled  on  to  the  dumps  after  dark.  We  cannot,  with 
all  our  care,  prevent  the  swill-house  from  attracting  flies  and  produc- 
ing some  slight  odors.  Lastly,  we  cannot  prevent  the  use  of  swill  as 
a  food  for  pigs. 

In  order  to  do  away  with  swill-house  garbage  on  dumps,  and  feed- 
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ing  to  swiue,  we  have  twice  recommended  cremation  of  garbage  to 
the  city  government.  We  hope  soon  to  make  a  third  request,  and 
trust  that  it  may  be  granted. 

Dr.  Charles  V.  Chapin,  Superintendent  of  Health,  Providence,  R.I. 

I  wish  to  express  my  satisfaction  at  this  time  with  the  thorough- 
ness with  which  the  subject  has  been  treated  by  Dr.  Field,  and  I 
heartily  endorse  his  views,  that  different  towns  require  different 
methods  for  the  disposal  of  garbage.  In  regard  to  my  own  city, 
Providence,  the  feeding  of  garbage  to  swine  and  cattle  had  been  in 
vogue  for  many  years,  and  I  was  heartily  disgusted  with  it.  The 
pork  from  the  swill-fed  hogs  was  flatly  refused  by  all  local  butchers. 

Within  a  few  months  a  new  process  of  garbage  disposal  has  been 
adopted.  It  consists  not  in  the  destruction  of  the  garbage,  but  in 
the  utilization  of  all  its  valuable  ingredients.  The  process  is  as 
follows :  The  garbage,  as  soon  as  discharged  from  the  collecting- 
wagons,  is  put  at  once  into  the  "  extractors."  These  are  large 
wrought-iron  tanks,  six  feet  in  diameter  and  eighteen  feet  long. 
After  they  are  filled  the  cover  is  screwed  down,  and  is  not  again 
removed  till  the  process  is  completed.  By  means  of  an  arrangement 
of  pipes  within  the  extractor,  by  which  applications  of  naphtha  and 
steam  are  made  to  the  garbage,  the  material  is  completely  dried  and 
the  grease  extracted  at  the  same  time.  The  details  of  this  operation 
are  its  essential  features,  and  the  process  is  a  secret  one.  All  the 
foul  odors  of  the  garbage  are  condensed  into  a  small  volume  of 
water,  which  is,  after  all,  not  very  offensive,  and  could  readily  be 
discharged  into  a  sewer  or  small  water-course.  The  only  odors  which 
can  be  a  nuisance  are  those  arising  from  the  unloading  of  the 
garbage-wagons  for  the  treatment  of  the  garbage  itself,  which  is 
conducted  in  perfectly  air-tight  tanks  and  pipes. 

The  grease  obtained  can  be  used  for  any  purpose  for  which  dark, 
cheap  grease  is  applicable.  The  solid  residue,  called  tankage,  is 
valuable  as  a  fertilizer  to  mix  with  phosphate  rock. 

I  am  satisfied  that  both  this  process  and  cremation  could  be  con- 
ducted without  any  great  nuisance,  but  neither  should  be  cari'ied  on 
in  thickly  settled  business  or  resident  portions  of  a  town.  The 
trouble  is  in  unloading  the  swill  from  the  wagons  and  putting  it  into 
the  "  extractors  "  in  the  one  case,  or  the  furnaces  in  the  other.  The 
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success  of  either  process,  so  far  as  freedom  from  nuisauce  is  con- 
cerned, consists  in  strict  attention  to  details. 

As  to  the  pecuniary  advantage  of  the  Providence  systcMu,  it  must 
necessarily  depend  largely  on  the  local  cost  of  fuel  and  the  value  of 
fertilizers  and  grease,  all  of  which  vary  greatly  in  different  places. 
In  most  cities,  I  think  the  Providence  system  would  prove  the  best. 
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SEWAGE  AND   SEWAGE  DISPOSAL, 

WITH  A  DESCRIPTION  OF  THE  SEWAGE  WOIiKS  AT  WORCES- 
TER, MASS. 

IJY  rUOF.  LEONAUD  P.  KlNXICl  i  r.  <)1    HIE  WORCESTEIt  POLYTECHNIC 
IN'STJTL  ri%. 

{Head  at  flu  ,„, ,  llnn  h,  hi  ,,t  Wnrr,  sler.  Ocl.  7,7,  ]s;n).) 

When  six  weeks  ago  vour  Sccietaiy  did  me  the  honor  of  inviting 
me  to  read  a  paper  before  you  on  the  treatment  of  sewage,  I  accepted 
with  many  misgivings. 

The  subject  is  so  large,  and  so  many  tilings  might  be  said,  that  I 
felt  I  had  not  the  time  at  my  disposal  to  make  a  [)roperly  condensed 
paper,  and  the  paper  which  I  have  tiie  pleasure  of  reading  to  you  this 
afternoon,  has,  I  am  afraid,  many  faults  of  omission  and  commission. 

I  have  tried,  however,  to  make  it  merely  an  outline  of  the  various 
methods  used  for  the  purification  and  clarification  of  sewage. 

Sewage,  says  Professor  Drown,  is  the  water  supply  of  a  city  as  it 
passes  off.  A  more  complete  definition  is  that  given  by  Dr.  Tidy, 
that  sewage  is  the  refuse  of  communities,  their  habitations,  streets 
and  factories.  A  large  proportion  of  the  most  offensive  matter  in 
sewage  is  human  excrement  and  urine,  but  mixed  with  this,  there  is 
water  from  kitchens,  containing  animal  and  vegetable  matter,  the 
drainage  from  stables,  and  further,  the  drainage  of  factories,  con- 
taining all  the  waste  products  that  are  there  produced.  Sewage  is 
not,  therefore,  human  excrement  diluted  with  water,  but  water  pol- 
luted with  a  vast  variety  of  matters,  some  held  in  solution,  some  in 
suspension. 

Sewage  is  a  very  variable  substance.  It  differs  in  composition  in 
different  cities,  and  in  the  same  city  at  different  times  of  the  year 
and  day  ;  that  flowing  at  night  has  fewer  solids  in  it  than  that  flow- 
ing by  day.  The  sewage  of  a  manufacturing  city  is  of  a  very  differ- 
ent character  from  that  of  a  residential  town,  and  its  constituents 
in  a  manufacturing  city  like  Lowell,  which  is  chiefly  engaged  in  one 
branch  of  industry,  are  very  different  from  those  in  a  city  like 
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Worcester,  where  the  industries  are  varied.  We  can  not,  tlierefore, 
speak  of  normal  sewage,  or  say  how  much  organic  matter  sewage  will  on 
the  average  contain  ;  roughly  speaking,  however,  sewage  of  cities  or 
towns  contains  over  sixty  grains  of  solid  matter  in  one  United  States 
gallon,  a  little  less  than  half  of  which  is  organic  matter.  More  than 
one-third  of  this  solid  matter  is  dissolved  in  the  water,  the  remainder 
being  suspended.  Sewage  also  contains  as  a  rule  more  than  five 
grains  of  combined  chlorine  in  a  gallon.  But  each  town  and  city 
turns  out  a  special  type  of  sewage,  whose  nature,  effect,  and  proper 
mode  of  treatment  can  only  be  determined  by  careful  examination 
and  experiment.  A  method  of  treatment  that  might  be  successful  in 
one  place  might  fail  in  another. 

All  sewage,  howfvt'r,  contains  organic  matter  rich  in  nitrogen,  and 
has  one  common  property,  that  of  decomposition.  Fresh  sewage  has 
very  little  odor,  and  gives  no  more  offense  than  fresh  kitchen  refuse, 
but  within  forty-eight  hours  decomposition  begins,  and  not  only  are 
odors  of  a  most  offensive  nature  given  oflf,  but  substances  are 
formed  which  serve  as  nutriment  for  those  low  forms  of  animal  and 
vegetable  life  which  are  considtTed  es|ic'ci:iliy  dangerous  to  human 
beings.  The  proper  removal  and  disposal  of  the  refuse  of  a  city  is, 
therefore,  a  question  of  the  Hrst  importance. 

This  was  recognized  in  very  early  times,  and  the  sewage  works  of 
Rome  nearly  equalled  in  magnitude  those  of  its  water  su[)ply.  The 
most  notable  example  of  these  ancient  sewers  is  the  Cloaca  Maxima, 
built  about  600  B.C.,  which  has  defied  the  vicissitudes  of  more  than 
twenty-four  hundred  years,  and  is  still  used  for  tiie  purpose  for 
which  it  was  built. 

During  the  wars  and  political  disturbances  that  followed  the  fall  of 
the  Roman  Empire,  sanitary  science  was  neglected  and  allowed  to 
pass  into  decay,  and  it  was  not  until  the  beginning  of  the  present 
century  that  the  removal  of  sewage  from  cities  received  any  serious 
consideration. 

The  first  method  used  for  the  disposal  and  purilicatiou  of  sewage 
was,  undoubtedly,  what  may  be  called  the  water  carrier  and  purifica- 
tion system.  This  may  be  defined  as  carrying  the  refuse  of  towns 
and  cities  througli  drains  to  a  stream,  river,  arm  of  the  sea,  or  to  the 
ocean.  The  theory  of  the  process  is,  that  if  sewage  is  greatly  diluted 
with  water  the  oxygen  dissolved  in  the  water  will  indirectly  burn  and 
destroy  the  organic  matter.    This  method  is  still  the  common  one 


24 


JOURNAL  OF    MASSACHUSETTS  ASSOCIATION 


everywhere  except  in  England,  and  its  merits  and  demerits  can  be 
ascertained  hy  seeing  how  it  has  worked  in  a  large  number  of  cases, 
under  varied  conditions. 

From  investigations  that  have  been  made  it  seems  that  when  the 
volume  of  an  uutidal  river  is  much  greater,  say  thirty  to  forty  times 
the  volume  of  the  sewage,  and  when  the  current  of  the  river  is  over 
one  mile  per  hour,  for  a  distance  of  four  or  five  miles  from  the  point 
where  the  sewage  enters  the  river,  sewage  can  thus  be  disposed  of 
without  causing  any  offense. 

These  conditions,  unfortunately,  do  not  occur  as  often  as  might  at 
first  be  supposed.  A  stream  may  usually  have  sufficient  water  to 
dilute  a  sewage  discharge,  but  during  the  hot  summer  months  it  may 
be  found  to  be  insufficient.  The  current  of  the  river  may  average 
over  one  mile  per  hour,  but  have  places  where  there  is  slack  water  in 
which  the  decomposable  matter  settles. 

As  illustrations  of  this  method  of  disposal,  I  will  cite  the  following 
examples  :  Boston  sewage  was  formerly  discharged  on  its  shores  at 
the  head  of  docks  ;  the  dilution  was  very  much  greater  than  thirty 
fold,  but  there  was  seldom  any  current,  and  solid  particles  settled  in 
masses,  giving  off  most  offensive  odors.  Now,  the  sewage  of  the 
city  is  all  discharged  into  a  good  current  in  the  harbor,  and  only  a 
very  slight  nuisance  is  produced.  Providence  discharges  its  refuse 
into  the  bay  where  there  is  no  current,  and  so  much  of  a  nuisance 
follows  that  they  have  decided  to  purify  tlie  sewage  by  chemical  pre- 
cipitation. Worcester  sewage  ran  into  the  Blackstone,  a  stream 
whose  volume  is  on  the  average  only  five  times  greater  than  the 
volume  of  the  sewage,  and  I  do  not  think  it  is  necessary  to  dwell  on 
the  condition  of  that  stream.  The  bulk  of  the  sewage  of  Lawrence 
is  discharged  into  the  Merrimac  river  where  there  is  plenty  of  water 
and  a  good  current,  and  no  trouble  has  ever  been  experienced. 
Sewage  discharged  into  the  Mississippi  is  rapidly  oxidized  and  carried 
off.  The  Amazon  river  might  possibly  take  care  of  the  sewage  of 
the  world. 

When  sewage  can  properly  be  emptied  into  water,  this  method  is 
generally  found  to  be  the  best  and  cheapest.  Unfortunately,  as  we 
have  seen,  it  can  not  often  be  used  with  safety,  and  other  means 
must  be  employed.  The  small  area,  great  density  of  population  and 
multiplicity  of  manufactories  in  England,  combined  to  produce  in 
that  country  the  most  extensive  pollution  of  natural  waters,  and  it 
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was  cousequeutly  there  that  public  opiuiou  fust  deniauded  a  sohitiou 
of  the  problem  of  sewage  purification,  aud  the  various  methods  which 
I  shall  meution,  originated  there. 

TIIK  MIDDKX  SYSTEM. 

Under  the  name  of  the  Midden  system  I  include  the  methods 
which  have  been  devised  to  collect  human  excrement,  including  urine, 
separately  from  the  other  refuse  of  a  community. 

The  amount  of  fcecal  matter  voided  by  each  person  daily,  averages 
a  quarter  of  a  pound,  twenty-five  per  cent  of  wliich  is  solid  matter. 
One  thousand  persons  would  therefore  yield  sixty-two  and  one-half 
pounds  of  dry  fojcal  matter  per  day.  The  daily  amount  of  urine  per 
person  is  in  the  neighborhood  of  three  pints,  containing  two  and  one- 
half  ounces  of  dry  solid  matter  ;  for  one  thousand  persons  this  equals 
one  hundred  and  fifty  pounds  per  day. 

A  community  containing  one  thousand  persons  would  void  in  a 
year,  77,462  lbs.  or  34.6  tons  of  dry  solid  matter,  of  which  58,315 
lbs.  or  26  tons  is  organic  matter,  which  undergoes  decomposition. 

The  fii'st  method  used  to  prevent  this  large  amount  of  organic 
matter  from  causing  a  nuisance  was  to  collect  it  in  cesspools  There 
are  so  many  and  such  great  objections  to  the  cesspool  that  its  use  has 
been  prohibited  in  almost  all  cities.  Among  these  objections  may  be 
mentioned,  the  obnoxious  and  dangerous  odors  given  off,  the  danger 
of  polluting  neighboring  wells,  and  the  ditliculty  of  removing  the 
contents,  as  must  be  done  from  time  to  time. 

An  improvement  on  the  cesspool  system  is  the  pail,  or  what  may  be 
called  the  temporary  cesspool  system.  A  simple  tub  or  pail  is  placed 
under  the  seat  of  the  privy,  to  collect  all  the  excretal  matters.  These 
pails  are  collected  every  day  by  contractors  and  their  contents  used 
for  manure.  This  system  has  been,  and  is  now.  used  in  many  large 
cities  to  a  greater  or  less  extent,  as  for  example  Edinburgh,  Glasgow, 
Paris  aud  other  continental  towns.  There  is  no  doubt  that  tliis  system 
is  more  healthy  than  that  of  having  large  cesspools  in  the  vicinity  of 
human  habitations. 

It  necessitates  only  a  pail  with  or  without  disinfectants,  and  a 
system  of  carefully  regulated  collection.  The  advantage  of  the  plan 
is  that  the  collection  must  be  carefully  looked  after,  for  if  the  refuse 
is  allowed  to  remain  too  long,  it  immediately  makes  itself  known  by 
offensive  odors.    I  do  not  think  the  pail  system  should  ever  be  intro- 
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diiced  into  cities  ;  but  for  small  towns  unprovided  with  sewers,  much 
may  be  said  in  its  favor. 

The  Liernnr  or  Pneumatic  system  is  an  outgrowth  of  the  pail 
system.  In  this,  the  human  excrement  and  urine  are  removed  from 
their  receptacles  and  drawn  through  air-tight  iron  pipes  to  a  central 
reservoir,  by  means  of  a  vacuum,  caused  by  an  air-pump,  the  contents 
of  the  reservoir  being  emptied  each  day  into  hermetically  closed 
tanks  and  carried  into  the  neighboring  country  to  l)e  used  as  manure. 

Two  varieties  of  closets  are  used  in  the  Liernur  system.  That  for 
the  better  classes  is  flushed  by  a  mechanical  device,  with  a  very 
small  amount  of  water,  the  quantity  being  limited  to  prevent  dilution 
of  the  fcecal  matter ;  that  for  the  lower  classes  has  no  movable 
mechanism,  and  is  used  without  water.  The  hopper  is  so  arranged 
that  tiie  fa'cos  fall  directly  into  a  trap  without  touching  the  sides. 
The  trap  ahvnys  remains  full  and  overflows  by  gravity  into  the  soil- 
pipe,  while  the  odors  arising  from  the  trap  are  made  to  pass  through 
a  ventilating  pipe  into  the  outer  air. 

The  Liernur  system  is  only  for  the  removal  of  human  excrement, 
and  not  for  the  removal  of  other  refuse  matter,  such  as  sink  drainage 
and  street  washings.  In  Holland,  where  a  general  system  of  sewage 
like  that  employed  in  the  large  cities  of  this  country  can  not  be  in- 
troduced except  at  an  enormous  cost,  on  account  of  the  lowness  and 
flatness  of  the  country,  the  system  may  possibly  be  worked  to 
advantage,  obviating  the  trouble  and  dirt  involved  in  the  pail  system. 

The  dry-earth  system  is  another  plan  that  has  been  adopted  for 
the  separation  of  human  excrement  from  sewage. 

The  disinfecting  power  of  earth  has  been  known  from  very  early 
times,  but  this  knowledge  took  no  practical  form  in  Europe  as  a 
health  measure  until  1858.  In  that  year  the  Rev.  Henry  Moule, 
the  vicar  of  Fordington,  believing  that  much  of  the  ill  health  in  his 
parish  was  caused  by  cesspools,  experimented  on  the  deodorizing 
power  of  earth  and  invented  the  earth-closet. 

In  its  simi)lest  form  the  earth-closet  consists  of  a  pail  containing  a 
little  earth,  placed  under  the  seat  of  the  privy,  a  box  of  dry  earth 
being  kept  in  the  privy,  alnnit  one  and  one-half  pounds  of  which  is 
added  to  the  pail  after  each  visit.  There  is  thus  formed  a  consolidated 
and  inoffensive  deposit.  When  the  pail  is  full  it  is  removed,  and  after 
being  thoroughly  dried  by  being  allowed  contact  with  air,  in  suitably 
built  sheds,  can  be  used  again  in  the  closet.    The  same  earth  can  be 
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used  certainly  three  times  without  giving  offense.  Its  value  is  even 
then  very  small,  being  only  equal  to  rich  garden  soil.  The  best 
earth  to  use  for  this  purpose  is  clay,  aud  sand  is  the  worst.  Ashes 
can  be  used,  but  their  deodorizing  power  is  much  less  than  that  of 
earth.  Charcoal  has  also  been  used  ;  its  deodorizing  power  is  much 
greater  than  earth,  and  the  amount  required  is  only  about  a  quarter 
as  great,  but  the  original  cost  is  much  greater.  With  the  earth- 
closet,  disinfectants  can  be  used  when  considered  necessary. 

This  system  would,  I  believe,  work  very  well  in  small  villages  and 
towns,  wheu  well  looked  after,  and  it  could  be  easily  introduced.  In 
very  small  villages,  each  house-owner  could  easily  be  taught  the 
proper  method  of  preparing  aud  taking  care  of  the  earth.  In  large 
villages,  the  closets  could  be  taken  care  of  by  paid  scavengers,  who 
would  remove  the  contents  and  supply  fresh  earth.  If  once  intro- 
duced, it  would  certaiuly  be  a  great  improvement  over  the  common 
method  of  cesspools,  which  is,  as  we  all  know,  a  constant  source  of 
danger. 

The  advantage  of  the  various  forms  of  the  Midden  system  is,  as  we 
have  seen,  that  a  large  quantity  of  organic  matter,  of  a  kind  which  is 
believed  to  be  most  injurious  to  health,  is  kept  out  of  sewage  by 
excluding  human  excrement  from  it. 

I  know  tliat  high  authorities  state  that  the  sewage  of  towns  in 
which  the  Midden  system  is  used  is  almost  identical  with  that  of 
water-closet  towns  :  but  this,  I  think,  rests  on  very  doubtful  experi- 
ments, and  1  believe  that  a  much  less  dangerous  sewage  would 
result  if  human  excrement  were  excluded.  Still  it  would  be  a  very 
brave  man,  who  would  at  the  present  time  advise  a  city  to  provide 
itself  both  with  a  Midden  and  a  water-carriage  system. 

WATER-CARRIED  SEWAGE. 

There  are  three  methods  now  in  use  for  the  purification  of  water- 
carried  sewage  : 

Surface  or  broad  irrigation. 
Intermittent  downward  filtration. 
Chemical  precipitation. 

You  may  notice  that  I  do  not  mention  any  form  of  straining  the 
sewage,  as  a  method  of  purification.  Sewage  cannot  be  purified  in 
this  way. 

A  great  number  of  processes  have  been  tried,  using  a  variety  of 
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substances  for  the  strainiug  material,  among  which  may  be  mentioned 
hay,  charcoal,  ashes,  dry  earth,  sand,  and  iron  slag,  and  all  have 
been  failures.  For  if  the  straining  material  be  of  too  fine  a  texture 
it  soon  clogs,  while  if  it  is  too  coarse,  the  organic  suspended  matter 
is  not  removed.  Any  process  that  depends  merely  upon  straining  as 
a  means  of  purification,  is  to  be  condemned. 

SURFACE  IRRIGATION. 

This  method  was  based  on  the  assumption  that  all  the  offensive  and 
decomposable  substances  held  in  suspension  and  solution  would  be 
absorbed  by  the  soil  and  taken  up  by  the  growing  plants,  while  the 
eflfluent  sufficiently  purified,  would  pass  away  into  drains,  and  could 
be  allowed  to  enter  streams  and  rivers  without  fear  of  pollution. 

That  such  a  purifying  process  does  take  place,  may  be  seen  by  the 
simple  experiment  of  pouring  a  little  sewage  on  a  flower-pot  filled 
with  earth  :  the  water  which  oozes  out,  if  not  too  great  a  quantity  of 
sewage  has  been  used,  will  be  found  to  be  freed  to  a  great  extent  of 
its  disagreeable  odor. 

This  s\'stem  is  known  under  the  name  of  the  Sewage  Farm  system. 
The  sewage  is  brought  to  the  highest  points  of  the  land  to  be  irri- 
gated, conveyed  by  carriers  of  a  more  or  less  permanent  character 
into  some  form  of  sewer  channels.  These  open  carriers  or  surface 
channels  can  be  mere  trenches,  and  the  land  more  or  less  flooded  by 
the  carriers  being  dammed  up  at  certain  points.  The  land  must  of 
course  be  so  levelled  and  drained  that  the  sewage  will  flow  over 
different  portions  of  the  ground,  and  not  into  hollows,  where  it  would 
soon  become  stagnant,  or  pass  away  without  undergoing  the  needful 
purification. 

The  advocates  of  this  system  claimed  that  the  process  not  only 
purified  the  sewage,  but  that  the  plants  would  absorb  and  assimilate 
the  organic  matter  of  the  sewage.  Or  in  other  words,  here  was  a 
process  by  which  the  land  would  be  so  enriched  that  the  crops 
obtained  from  the  land  would  more  than  pay  the  expense  of  purify- 
ing the  sewage.  Kntliusiasts  full  of  faith  were  found  to  embark  in 
private  sewage  farms,  but  it  was  not  long  before  an  unpleasant 
awakening  occurred  ;  it  was  found  that  sewage  farms  were  commer- 
cially a  failure. 

The  failure  can  be  easily  understood,  if,  as  Dr.  Tidy  well  puts  it, 
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we  consider  that  the  sewage  farmer  was  compelled,  if  the  sewage  was 
to  be  purified,  to  take  it  at  all  times,  day  and  night,  Sunday  and 
week-days,  winter  and  summer  ;  to  take  it  whether  his  crops  needed 
it  or  not ;  to  take  it  in  seed-time  and  harvest,  in  wet  weather  and  in 
dry.  Nay,  just  when  the  rain  is  most  plentiful,  and  moisture  the 
least  needed,  the  sewers  pour  out  an  increased  volume,  which  must 
be  admitted  to  the  land. 

Without  going  further  into  details  I  will  only  say  that  it  is  now 
universally  conceded  that  no  profit  can  be  expected  from  the  cultiva- 
tion of  crops  on  a  sewage  farm. 

Allowing  this,  can  the  system  of  broad  irrigation  be  used  success- 
fully for  the  purification  of  sewage?  I  believe  that  there  is  very  little 
question  that  under  favorable  conditions,  and  with  certain  kinds  of 
sewage,  this  method  of  purification  is  very  efficacious.  Let  us  con- 
sider for  a  moment  what  the  favorable  conditions  are.  The  first 
essential  is  a  large  plot  of  laud.  If,  in  the  experiment  with  the 
flower-pot,  too  much  sewage  had  been  added,  the  water  draining  out 
at  the  bottom  would  be  as  impure  as  the  sewage  itself.  So  on 
a  large  scale,  if  too  much  sewage  be  added  to  a  plot  of  land,  the 
sewage  will  not  be  purified.  Experiments  have  shown  that  the 
smallest  amount  of  laud  allowable  is  one  acre  to  one  hundred  per- 
sons, or  for  a  city  of  the  size  of  Worcester  eight  hundred  acres 
would  be  necessary.  The  land  must  be  at  some  distance  from  the 
city  supplying  the  sewage,  and  should  not  border  on  any  populous 
district,  for  I  do  not  suppose  there  was  ever  any  Irrigation  field 
which  did  not  in  summer  give  off  a  loathsome  odor.  The  kind  of 
soil  is  also  a  consideration  ;  if  it  is  too  open  and  porous,  the  sewage 
passes  quickly  through  it,  and  emerges  scai'cely,  if  at  all,  purified. 
If,  on  the  other  hand,  it  is  too  compact,  the  water  cannot  escape,  and 
the  soil  is  rendered  swampy.  Finally,  it  must  be  remembered  that 
all  kinds  of  sewage  are  not  fit  to  be  applied  to  cultivated  land.  If 
there  is  a  large  proportion  of  industrial  refuse,  such  as  acids,  metal- 
lic salts,  dye  and  tan  liquors,  the  sewage  will  injure  or  destroy  the 
crops,  and  ma}'  completely  sterilize  the  land. 

These  difficulties,  and  the  expense  of  obtaining  large  areas  of 
efficient  land,  suitably  situated,  soon  showed  that  the  method  was  not 
a  practical  one  for  the  majority  of  large  cities.  The  land  difficulty 
must,  at  least,  be  overcome,  if  the  system  was  to  be  universally 
employed.  The  outcome  was  the  development  of  the  intermittent 
downward  filtration. 
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This  system  is  due  to  experiments  made  by  Dr.  Frankland,  of 
England.  It  differed  from  tlie  irrigation  system  in  having  the  land 
deeply  under-drained,  and  by  applying  the  sewage  intermittently. 
The  soil  being  drained  at  a  depth  of  six  feet  or  more,  allowed  a  con- 
siderable distance  for  percolation,  and  this  constituted  filtration  as 
opposed  to  irrigation.  The  land  becomes  an  indirect  oxidizing 
instrument  to  burn  the  impurities,  and  so  transform  them  into  harm- 
less gases,  rather  than  a  mere  separating  or  filtering  machine. 

To  obtain  the  best  effects  of  oxidation,  and  to  keep  the  land  in  the 
most  effective  condition,  the  sewage  was  to  be  applied  intermittently ; 
i.e.,  with  regular  intervals  of  rest,  to  give  time  for  the  air  to  go  into 
the  ground  as  the  water  runs  out,  thus  fitting  it  for  a  fresh  dose  of 
sewage.    This  constituted  the  intermittent  filtration. 

This  intermittent  action,  it  was  claimed,  would  avoid  clogging  the 
soil  and  secure  its  frequent  aeration.  By  such  means,  it  was  stated 
that  the  sewage  of  3,300  persons  could  be  applied  to  one  acre  of 
ground,  and  perfect  purification  of  the  sewage  would  result.  To 
illustrate  the  working  of  the  intermittent  filtration  system,  let  us 
imagine  a  population  of  9,900,  with  three  acres  of  suitable  land 
drained  to  a  depth  of  six  feet.  Each  acre  is  sub-divided  into  four 
parts,  for  the  purpose  of  the  work ;  the  sewage  of  3,300  persons 
being  placed  successively  on  each  quarter  acre  for  a  period  of  six 
hours,  eighteen  hours  being  allowed  for  aeration  before  it  receives 
another  dose.  It  was  allowed  that  this  process  involved  the  sacrifice 
of  the  manurial  value  of  the  sewage. 

This  system  has  received  most  careful  consideration  from  sanitary 
men,  and  it  is  with  this  system  that  extended  experiments  have  been 
made  by  the  Massachusetts  Board  of  Health  at  Lawrence.  Their 
report  ou  the  subject  is  now  in  press,  and  will  appear  before  many 
months.  Therefore  it  is  not  yet  time  to  discuss  the  method  at  any 
length.  From  what  I  know  concerning  the  work,  however,  I  believe 
their  experiments  will  show  that  domestic  sewage  —  sewage  that  does 
not  contain  refuse  from  manufactories  —  can  be  sufficiently  purified 
to  enter  a  river  not  used  as  a  water  supply,  by  intermittent  downward 
filtration  through  carefully  prepared  beds  of  sand,  and  that  the  sew- 
age of  about  1,500  persons  can  be  thus  purified  on  one  acre  of  coarse 
mortar  sand.  Their  report  will  also  show  that  the  purification  does 
not  depend  in  any  way  on  the  removal  of  organic  matter  by  what 
we  call  filtration  ;  that  is,  mechanical  separation,  but  is  due  to  living 
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organisms  called  bacteria,  which  require  free  oxygen  for  their  growth. 
That  if  the  bacteria  are  not  present  the  purification  ceases.  The 
sand  filter  must  therefore  be  continually  supplied  with  air,  and  the 
filtration  must  be  intermittent,  so  as  to  allow  the  air  to  run  in  as 
the  water  runs  out. 

The  filter  beds  of  sand  have  now  been  used  for  over  three  years, 
and  their  action  is  as  good,  if  not  better,  than  during  the  fii'st  year  ; 
or,  in  other  words,  there  appears  to  be  no  filling  up  of  the  air  spaces 
between  the  sand.  With  domestic  sewage,  their  experiineiits  have 
been  most  successful.  These  experiments,  however,  Ikivc  liefu  made 
only  with  domestic  sewage,  and  do  not  pi'ove  anything  as  to  what  would 
take  place  with  sewage  containing  acid  liquors,  iron  salts,  wool  waste, 
and  the  refuse  from  tanneries  and  other  manufacturing  processes. 
Could  the  bacteria  live  in  such  sewage  and  do  their  work?  Would 
there  not  be  great  danger  of  the  spaces  between  the  sand  particles 
becoming  filled  up,  which  would  not  only  make  the  sewage  penetrate 
the  ground  less  readily,  but  would  also  retard  the  entrance  of  air  ; 
and  the  work  of  the  bacteria  depends  on  their  being  supplied  with 
oxygen  that  is  in  the  air. 

I  have  now  considered  the  two  systems  of  purification  of  sewage 
by  earth  treatment,  but  before  I  speak  of  chemical  precipitation,  I 
would  like  to  say  something  as  to  the  hygienic  effect  of  such  treat- 
ment. The  discussion  of  this  question  would,  however,  occupy  too 
much  of  your  time,  and  I  therefore  pass  directly  to  the  consideration 
of  the  next  process  —  chemical  precipitation. 

Chemical  precipitation  means  the  addition  of  certain  chemicals  to 
the  sewage,  whereby  the  solid  suspended  matter  and  part  of  the  matter 
in  solution  is  precipitated,  and  a  more  or  less  general  deodorization 
of  the  offensive  constituents,  —  both  those  precipitated  and  those  re- 
maining in  solution,  —  is  brought  about.  In  this  process  the  sewage 
from  which  the  grosser  matters  have  been  removed  is  treated  with 
certain  chemicals,  either  suspended  in  water,  or,  if  soluble,  dissolved 
in  water.  After  such  treatment  the  sewage  is  run  into  subsidence 
tanks,  where  it  is  either  allowed  perfect  rest  for  a  few  hours,  or  is 
passed  slowly  through  a  series  of  tanks.  In  both  cases  the  precipi- 
tation takes  place,  and  the  clear  liquid,  or  the  effluent,  as  it  is  called, 
is  then  either  allowed  to  run  directly  into  a  water-course,  or  over 
a  small  area  of  land.  The  precipitate,  known  under  the  name  of 
sludge,  is  removed  from  the  tanks,  and  is  treated  and  disposed  of  in 
various  ways. 


32  JOURNAL  OF  MASSACHUSETTS  ASSOCIATION 


The  processes  for  the  chemical  treatment  of  sewage  are  so  numer- 
ous —  I  believe  that  about  four  hundred  and  fifty  patents  have  already 
been  obtained  —  that  even  a  casual  mention  of  each  is  clearly  im- 
possible in  the  time  I  have  at  my  disposal,  and  as  the  processes  differ 
from  each  other  mainly  in  the  kind  of  chemicals  used,  I  will  restrict 
myself  to  mentioning  two  of  the  best-known  processes,  and  then 
point  out  certain  details  of  treatment  essential  for  the  success  of  any 
precipitation  process. 

When  lime  is  added  to  raw  sewage,  if  the  sewage  is  acid,  which  is 
often  the  case  in  manufacturing  towns,  the  lime  neutralizes  the  acid, 
and  then  carbonate  of  lime  is  formed.  This  salt  is  insoluble  and  is 
heavy,  and  if  the  opportunity  is  offered,  the  light,  flocculent  suspended 
matter  in  the  sewage  will  be  carried  down  with  the  precipitated  car- 
bonate. In  addition  to  this  a  certain  amount  of  dissolved  organic 
matter  is  also  [)r('(  i[)itated.,  the  lime  forming  with  the  organic  matter 
a  compound  of  varying  chemical  composition. 

Salts  of  aluminium,  as  alum,  have  what  is  called  a  great  affinity  for 
organic  matter,  and  it  is  on  this  account  that  these  salts  are  used  as 
mordants  in  dyeing.  When  they  are  applied  to  cloth  fabrics,  they  unite 
with  the  coloring  matter  of  the  dye,  which  is  in  solution,  and  form 
insoluble  compounds  on  the  cloth.  This  property  holds  good  for  the 
organic  matter  in  the  sewage,  as  it  does  for  ordinary  colors  used  by 
the  dyer  or  printer.  If  a  solution  of  crude  alum  is  thrown  into  a 
slightly  alkaline  sewage  it  is  decomposed,  a  basic  sulphate  of  alumin- 
ium is  formed  which  cora))ines  with  the  greater  part  of  the  organic 
impurities,  forming  insoluble  compounds  which  are  precipitated. 
Aluminium  salts,  it  is  believed,  have  not  only  the  property  of  pre- 
cipitating dead  organic  matter,  but  also  that  of  removing  to  a  great 
extent  the  germs  of  disease. 

The  combination  of  these  two  salts,  lime  and  alum,  was  first 
suggested  by  Anderson,  of  Coventry,  England,  and  the  process  in 
which  they  are  used  is  known  as  the  Coventry  process.  In  my 
opinion  this  is  the  best  and  simplest  of  all  the  precipitation  processes. 
It  is  the  one  which  is  used  in  Worcester,  and  I  shall  refer  to  it  again 
when  1  speak  of  Worcester  sewage. 

The  second  process  is  the  A.  B.  C,  which  consists  in  adding  char- 
coal mixed  with  clny  and  a  little  blood  or  other  glutinous  substance 
capable  of  coagulation,  and  then  sulphate  of  aluminium.  No  lime  is 
added  unless  the  sewage  is  decidedly  acid.   The  addition  of  the  char- 
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coal  and  clay,  it  is  claimed,  arrests  all  offensive  odors,  no  matter  how 
foul  they  may  be,  and  the  aluminium  sulphate  acts  in  the  way  I  have 
already  mentioned. 

This  process  is  more  expensive  than  the  Coventry,  and  for  the 
treatment  of  manufacturing  sewage  I  do  not  believe  it  is  as  successful. 

In  all  precipitation  processes,  as  I  have  already  said,  certain  de- 
tails of  treatment  are  essential.  The  most  important  of  these  are 
the  following :  — 

It  is  necessary  that  sewage  should  be  treated  when  fresh.  By 
fresh  sewage  is  meant  that  in  which  active  fermentation  has  not  taken 
place.  Speaking  generally,  the  sewage  should  not  be  more  than 
forty-eight  hours  old  for  effective  precipitation,  and  undoubtedly 
better  results  could  be  obtained  with  a  smaller  amount  of  chemicals 
when  the  sewage  is  only  twenty-four  hours  old. 

It  is  essential  that  a  sufiicient  amount  of  chemicals  should  be  used 
to  effect  complete  precipitation.  No  greater  mistake  can  be  made 
than  to  try  to  save  expense  on  the  chemicals,  and  because  this  has 
often  been  done,  the  failure  of  the  precipitation  process  has  followed. 

One  most  important  essential  for  the  success  of  the  process  is 
sufficient  tank  accommodation.  This  is  necessary  for  two  reasons: 
First,  that  the  precipitate  may  subside  perfectly,  leaving  a  clear 
effluent  If  the  tanks  are  too  small  the  sewage  will  be  forced  too 
quickly  through  them,  and  this  would  mean  inipiTfect  subsidence  of 
the  precipitate.  Second,  sufficient  tank  room  is  necessary,  so  that 
the  precipitate  or  sludge  may  be  frequently  removed,  otherwise  the 
freshly  precipitated  sewage  may  be  contaminated  by  the  decomposing 
materials  of  a  previous  precii)itation.  Many  a  good  effluent  has 
been  spoiled  by  foul  materials  being  allowed  to  remain  in  the  tanks. 
These  materials  undergo  decomposition,  and  the  gases  given  off  con- 
taminate the  effluent. 

Using  these  precautions,  what  kind  of  an  effluent  can  be  obtained? 

My  own  opinion  is  that  it  depends  greatly  on  the  character  of  the 
sewage  treated.  If  the  sewage  contains  large  amounts  of  metallic 
salts,  with  more  or  less  free  acid  —  sewage,  for  instance,  like  that  of 
"Worcester  or  any  other  large  manufacturing  town  —  I  believe  that  by 
using  the  Coventry  process,  a  clear,  odorless  effluent  can  be  obtained  ; 
that  the  effluent  will  contain  no  suspended  matter,  and  less  soluble 
organic  matter  than  the  sewage,  and  that  the  organic  matter  it  does 
contain  in  solution  will,  when  allowed  to  flow  into  a  stream  whose 
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volume  is  from  five  to  ten  times  greater  than  the  effluent,  or  allowed 
to  flow  on  a  very  small  area  of  sand,  be  quickly  oxidized  and  de- 
stroyed without  causing  any  nuisance. 

But  before  we  can  decide  on  the  success  of  the  process  we  must 
remember  that  we  have  the  sludge  containing  the  organic  decompos- 
able matter  of  the  sewage,  still  left  on  our  hands.  Can  the  sludge  be 
disposed  of  so  that  it  will  not  become  a  nuisance  ? 

The  sludge,  as  it  can  be  obtained  from  the  tanks,  is  a  slimy  mass 
containing  more  than  ninety  per  cent  of  water.  It  has  no  commercial 
value,  and  I  believe  the  only  proper  method  of  treatment  at  the  present 
time  is  by  fire.  This  is  not  so  ditlicult  as  might  be  supposed.  The 
sludge  can  be  taken  from  the  tanks  to  a  filter  press,  where  the  amount 
of  water  can  easily  be  reduced  to  fifty  per  cent,  and  the  slimy  mass  be 
changed  to  a  solid  cake,  without  odor,  and  easily  handled.  Furnaces 
have  been  constructed  for  burning  these  cakes,  and  the  amount  of 
fuel  necessary  for  the  complete  destruction  of  the  organic  matter  is 
very  small.  A  furnace  similar  to  the  one  which  all  cities  should 
own  for  the  destruction  of  city  garbage  can  be  employed,  or  one  and 
the  same  furnace  can  be  used  for  both  purposes. 

We  have  seen  that  a  clear  effluent  can  be  obtained,  and  that  the 
sludge  can  be  disposed  of  without  any  nuisance  being  caused  ;  then  it 
may  be  asked  why  chemical  precipitation  has  sometimes  been  a  fail- 
ure. I  believe  this  not  to  be  the  fault  of  the  system,  l)ut  the  fault  of 
the  way  the  process  has  been  worked.  We  have  here  a  process  which 
needs  constant,  intelligent  oversight,  just  as  much  as  a  process  of 
chemical  manufacture,  and  instead  of  being  a  process  of  manufacture 
it  is  one  of  destruction,  where  in  place  of  money  being  gained  by  the 
improvement  of  the  article  manufactured,  there  is  a  gain  by  lowering 
the  standard  of  the  work  done.  Consequently  there  is  a  constant 
temptation  to  do  poor  work,  to  save  chemicals,  to  neglect  looking 
after  the  tanks,  which,  when  yielded  to,  results  as  all  such  work  must, 
in  making  the  process  a  failure  instead  of  a  success. 

Until  a  year  ago  tlie  three  processes  whicli  I  have  mentioned  were 
the  only  ones  which  had  received  any  attention  from  sanitary  engi- 
neers. Last  summer  a  new  process  was  brought  to  their  attention  by 
Dr.  William  Webster,  of  P^ngland,  and  though  it  has  not  as  yet  been 
tried  on  any  very  large  scale,  still  on  account  of  its  novelty  and 
theoretical  correctness,  it  deserves  mention.  This  process  is  known 
as  electrical  decomposition  of  sewage.    It  depends  on  the  fact  that 
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the  water  and  salts,  like  chlorides  aud  sulphates,  which  occur  in  the 
sewage  of  all  manufacturing  towns,  are  decomposed  by  a  current  of 
electricity.  The  oxygen,  chlorine  aud  sulphur  trioxide,  which  are 
formed  by  this  decomposition,  are  given  off  at  the  positive  pole,  and 
being  just  liberated  from  their  combinations,  are  in  their  most  active 
state,  and  rapidly  oxidize  and  burn  up  the  organic  matter  which  is  in 
the  sewage,  odorless  and  harmless  gases  being  formed.  The  beauty 
of  the  process  will  be  recognized  if  we  remember  that  the  three 
strongest  reagents  that  the  chemist  can  use  in  his  laboratory  for 
destroying  organic  matter,  are  just  the  three  that  are  here  produced  in 
the  sewage  itself  ;  that  we  are  not  obliged  to  add  any  chemicals  to 
the  sewage,  and  that  the  amount  of  sludge  is  reduced  to  a  minimum. 

The  process  has,  however,  not  been  carefully  enough  investigated 
to  allow  an  opinion  to  be  formed  as  to  its  practicability  on  a  large 
scale. 

This  completes  my  classification  of  the  methods  used  for  the  dis- 
posal of  sewage,  and  I  venture  to  submit  my  own  conclusions  regard- 
ing the  various  methods  ;  but  not  wishing  you  to  think  for  a  moment 
that  my  opinion  is  the  settled  opinion  of  sanitary  engineers, —  for  the 
purification  of  sewage  is  still  in  an  experimental  state,  a.  d  experts 
disagree  widely  as  to  the  value  of  the  various  processes. 

The  Water  Pl-iukicatiox  System.  For  cities  situated  on  the  sea 
or  on  large  and  rapid  rivers,  this  method  affords  the  most  economical 
and  efficient  means  of  dealing  with  their  sewage. 

Cesspool  System.  Cesspools  should  not  be  allowed  in  any  city, 
town  or  village. 

Pail,  System.  The  pail  system  affords  an  efficient  means  for  the 
disposal  of  the  worst  organic  substances,  in  villages  or  towns  which 
have  no  sewage  system. 

The  Liernur  System.  This  system  can  not  be  recommended  for 
any  New  England  city. 

The  Eahth-closet.  This  I  consider  preferable  to  the  pail  system, 
and  should  strongly  advocate  its  use  in  small  villages  and  towns. 

Broad  Irri<;ati<)N.  —  Sewage  Farmini;.  This  method  for  the 
purification  of  sewage  can  not  be  recommended  for  the  great  majority 
of  cities.  I  admit  that  in  certain  places  it  may  be  successful,  as  in 
Berlin,  where  there  is  a  large  sandy  area  of  twenty-six  square  miles, 
not  more  than  twelve  miles  from  the  city ;  but  I  believe  that  purifi- 
cation of  sewage  by  the  sewage-farm  system  as  carried  out  in 
England,  should  not  be  introduced  into  this  country. 
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Intekimittent  Downward  P'ii.tration.  The  svstem  as  first  pro- 
posed by  Dr.  Frankland,  can  not  be  recommended,  but  it  seems 
probable  that,  using  carefully  prepared  filter  beds,  this  system  may 
be  considered  in  the  future  as  the  best  method  of  treating  the  sewage 
of  towns  and  cities  whose  sewage  is  of  a  residential  rather  than  of 
a  manufacturing  character.  For  sewage  which  contains  large  quan- 
tities of  manufacturing  refuse,  it  certainly  can  not  be  recommended 
at  the  present  time. 

Chemical  Pkecipitation.  This  method  is,  at  the  present  time, 
the  most  satisfactory  known  way  for  the  disposal  of  sewage  contain- 
ing large  amounts  of  acid,  mineral  salts,  and  refuse  from  factories. 
A  sufficiently  pure  effluent  can  be  obtained  to  run  into  a  stream  not 
used  as  a  water  supply,  or  to  be  run  over  a  very  small  area  of  land. 
The  sludge  obtained  can  be  pressed  and  burnt  without  causing 
offense. 

Electkical  Decojiposition.  At  the  present  time  no  opinion  can 
be  formed  in  regard  to  its  ])racticability. 

In  conclusion,  I  wish  to  say  a  few  words  about  Worcester  sewage. 
When  Worcester  was  at  last  compelled  to  take  the  sewage  question 
into  serious  consideration,  Mr.  Allen,  our  most  efficient  City  Engineer, 
was  requested  to  study  the  question  and  make  a  report.  He  made  a 
careful  examination  of  the  various  methods,  visiting  f>ngland  and 
the  Continent  for  this  purpose,  and  after  consultation  with  experts 
both  in  this  country  and  in  Europe,  reported,  as  I  think,  correctly, 
that  the  best  system  for  Worcester  was  the  chemical  precipitation 
process. 

As  regards  the  plans  and  the  work  done,  full  details  may  be  of 
interest.  All  the  sewers  of  the  city  enter  Mill  Brook,  which  empties 
into  the  Blackstone  at  Quiusigamond  village.  The  minimum  flow  of 
Mill  Brook  is  about  2,000,000  gallons,  and  its  maxinnim  flow  at  least 
50,000,000  per  day,  while  the  normal  flow  of  Worcester  sewage  is  be- 
tween three  and  four  million  gallons  per  day.  For  any  system  of 
sewage  purification,  therefore,  some  means  will  have  to  be  devised  to 
carry  the  sewage  to  the  purification  works  without  allowing  it  to  mix 
with  the  water  of  Mill  Brook.  After  a  careful  study  of  the  problem, 
Mr.  Allen  has  recommended  the  building  of  a  separate  conduit  for 
the  waters  of  Mill  Brook,  and  working  plans  are  now  being  made. 

At  the  present  time  three  or  four  million  gallons  of  the  sewage  and 
water  of  Mill  Brook  are  diverted  from  their  course  by  a  gate-way  at 
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Qninsigamond  village,  aud  carried  to  the  precipitation  works.  In  this 
way,  in  the  hot  snninier  months,  when  the  brook  is  in  its  most  offen- 
sive state,  over  two-thirds  of  its  total  flow  is  subjected  to  chemical 
treatment,  while  in  wet  weather,  when  the  brook  is  in  a  much  better 
state,  only  one-tenth  of  the  flow  is  taken  to  the  works. 

The  works  consist  of  a  boiler  and  engine  house,  a  mixing-room  for 
the  chemicals,  precipitation  tanks,  sludge  well,  etc.,  so  arranged  that 
their  capacity  can  be  easily  doubled. 

Keference  to  the  drawings  I  have  placed  before  you  may  make  the 
arrangement  more  easily  understood. 

The  sewage  is  brought  by  the  outfall  sewer  A  to  the  gate-house 
B.  which  is  divided  into  two  parts,  each  part  containing  an  iron 
screen.  The  gross  matters  in  the  sewage  are  thus  removed,  and  by 
means  of  gates  the  sewage  can  be  carried  throuiiii  eitluT  |):ut,  allow- 
ing a  continuous  flow  while  the  screens  are  being  cleaned.  From  the 
gate-house  the  sewage  runs  through  the  channel  C  to  the  tanks. 
From  this  channel,  by  means  of  a  small  pipe,  a  little  of  the  sewage  is 
carried  into' the  mixing-room  D,  where  there  are  four  mixing  tanks, 
two  for  the  lime  aud  two  for  the  alum.  The  mixing  and  dissolving 
of  the  chemicals  is  aided  by  mechanical  stirrers  run  by  >team,  and 
the  lime  and  alum,  which  after  this  treatment  ;ue  partly  iu  suspen- 
sion, partly  in  solution,  are  carried  back  by  pipes  into  the  channel  C. 
This  channel  is  furnished  with  battle  plates  made  of  wood,  and  the 
fall  being  about  one  foot,  the  chemicals  become  thoroughly  mixed 
with  the  sewage. 

The  sewage  then  enters  the  precipitating  tanks  ;  these  are  six  in 
number,  made  of  brick,  with  concrete  floors  one  foot  in  thickness. 
They  are  each  66  feet  long,  100  feet  wide,  and  6  feet  in  depth,  —  the 
total  capacity  being  1,500,000  gallons.  They  are  so  arranged  that 
they  can  be  used  intermittently  or  continuously,  and  for  the  purpose 
of  removing  the  sludge  and  cleaning  the  tanks,  any  one  can  be  shut 
ot¥  from  all  the  others. 

The  sewage  enters  the  tank  marked  1,  and  from  there  flows  to  2, 
3,  4,  5.  (?,  the  flow,  however,  being  so  slow  that  on  looking  at  the  tanks 
when  filled,  very  little  movement  of  the  water  is  noticed.  The  time 
required  for  any  given  volume  of  water  to  pass  through  the  six  tanks 
will  be  about  six  hours,  thus  allowing  full  time  for  complete  precipi- 
tation. 

The  clear  eflduent  passes  over  a  weir  at  the  end  of  tank  6,  and  falls 
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over  stone  steps  into  the  eHUient  channel  H,  which  conducts  it 
to  the  Blackstone  River.  Provision  is  also  made,  however,  for  re- 
moving the  clear  effluent  from  any  one  of  the  tanks.  The  concrete 
bottom  of  each  tank  inclines  to  the  centre,  where  there  is  an  opened 
drain  ;  these  drains  are  connected  with  the  sludge-pipe  K,  which  car- 
ries the  sludge  to  the  sludge-well  L.  Here  the  sludge  is  raised  fifteen 
to  twenty  feet  by  means  of  a  pump,  and  is  conducted  by  a  pipe  to  a 
sandy  plot  of  land  having  an  area  of  about  twelve  acres.  For  the 
present  the  sludge  will  be  placed  upon  this  land,  and  from  time  to 
time  is  to  be  covered  with  sand.  This  will  answer  for  the  present, 
but  a  time  will  soon  come  when  it  must  be  pressed  into  cakes  and 
burfied. 

The  sewage  as  it  now  comes  to  the  works  varies  greatly  from  hour 
to  hour,  sometimes  containing  large  amounts  of  acid  liquors  and  iron 
salts,  and  at  other  times  being  nearly  neutral,  and  containing  very 
little  mineral  matter.  Tests  are  made  every  five  minutes  during  the 
day  and  night  to  determine  roughly  the  amount  of  acid  liquors  and 
iron  salts  present,  and  by  these  tests  Mr.  Arthur  Forbes,  who  is  in 
charge  of  the  works,  and  to  whose  intelligent  oversight  their  suc- 
cessful operation  is  due,  decides  tiie  amount  of  lime  and  sulphate  of 
aluminium  that  is  to  be  used.  At  times  it  is  necessary  to  add  120 
grains  of  lime  to  a  gallon  of  sewage  ;  at  other  times  the  amount  is 
reduced  to  two  or  three  grains.  On  the  average,  about  two  tons  of 
lime  are  used  each  day.  The  amount  of  sulphate  of  aluminium  added 
also  varies  very  greatly,  depending  on  the  amount  of  iron  salts  pres- 
ent in  the  sewage.  Very  often  the  amount  of  iron  sulphate  present 
renders  the  addition  of  aluminium  sulphate  unnecessary.  The 
average  amount  of  aluminium  sulphate  used  each  day  is  about  two 
hundred  pounds. 

As  is  to  be  expected,  most  of  the  sludge  is  found  in  the  first  basins  ; 
the  first  and  second  basins  are  cleaned  every  thirty  hours,  the  third 
everv  three  days,  the  last  basin  every  two  weeks.  As  has  l)een 
explained,  this  sludge,  which  at  present  contains  over  98  per  cent  of 
water,  is  carried  from  the  sludge-well  by  a  pipe-line  to  the  large 
sludge  basins.  The  water  gradually  sinks  into  the  sand,  and  at  the 
end  of  eight  days  the  sludge  contains  only  about  80  per  cent  of  water, 
and  can  be  easily  removed  by  shovelling.  No  odor  is  to  be  perceived 
at  the  sludge  basins,  which  is  undoubtedly  due  to  the  amount  of  free 
lime  contained  in  the  sludge.  ' 
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As  regards  the  sewage,  efflueut  and  sludge  I  cannot  at  the  present 
time  present  any  tabulated  analytical  results,  but  the  analyses  I  have 
made  show  that,  with  Worcester  sewage,  chemical  precipitation  does 
much  more  than  simply  precipitate  out  the  suspended  matter. 

The  total  amount  of  soluble  matter  in  the  effluent  is  twenty  per 
cent  less  than  in  the  raw  sewage,  and  the  volatile  matter  is  reduced 
from  about  sixteen  parts  in  100,000  to  nine  parts,  and  the  albuminoid 
ammonia  from  eight-tenths  of  one  part  to  about  three-tenths.  The 
effluent  has,  I  think,  been  brought  to  such  a  state  of  purification,  that 
while  it  would  not  be  allowable  to  run  it  into  a  stream  used  as  a  water 
supply,  it  is  sufficiently  pure  so  that  the  organic  matter  which  it  still 
contains  will  be  easily  destroyed  without  causing  any  nuisance,  when 
it  is  run  into  the  Blackstone  River. 


Remarks  of  T.  M.  Dkown,  on  Professor  Kinnioutt's  paper. 

Mr.  (_'li<iirman  and  Gentlemen:  —  I  have  listened  with  great 
pleasure  and  interest  to  Professor  Kinnicutt's  paper,  which  has  pre- 
sented the  subject  of  sewage  purification,  both  from  the  standpoint  of 
historical  development  and  of  adaptation  to  special  needs,  in  a  most 
admirable  way. 

The  idea  once  prevalent  that  it  was  an  economic  duty  to  utilize  the 
manurial  value  of  sewage  on  the  laud  is  now  giving  place  to  the  more 
sen>ible  notion,  that  it  is  a  sanitary  duty  to  get  rid  of  sewage  as 
quickly  as  possible. 

There  is  no  doubt  that  the  simplest  method  of  disposing  of  sewage 
is  to  pour  it  into  the  nearest  water-course,  or  into  the  sea,  and  this 
is  also  the  best  method  where  it  can  be  done  safely. 

In  the  case  of  a  stfeam  two  considerations  enter  the  problem  : 
First,  Is  the  water  of  the  stream  used  for  drinking  below  the  point 
at  which  the  sewage  enters?  Second,  Is  the  volume  of  sewage 
entering  the  stream  large  enough  in  proportion  to  the  volume  of  the 
stream,  to  make  the  water  offensive  to  the  sight  or  smell,  or  to  injure 
the  water  for  manufacturing  purposes  ? 

That  the  water  of  a  sewage-polluted  stream  is  not  fit  to  drink  may 
be  assumed  at  the  outset.  It  is  true  that  in  the  case  of  large  rivers, 
like  the  JVIississippi,  the  Hudson,  the  JNIerrimac,  sewage-polluted 
water  does  form  the  supply  of  some  large  cities.    Immunity  from 
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harm  is  supposed  to  l)e  obtaiiuMl  in  such  cases  by  the  very  great 
dihition  of  the  sewage,  ami  also  iu  consequence  of  the  "  self-purifica- 
tion of  streams" — a  consoling  expression  which  had  its  origin 
in  the  days  before  we  knew  anything  of  micro-organisms  and  their 
power  of  producing  disease. 

But  when  a  stream  is  not  used  for  drinking  water  it  may  properly 
receive  the  drainage  of  the  towns  on  its  borders  to  an  extent  that  will 
not  make  the  stream  a  nuisance,  or  prevent  its  use  in  boilers,  or  for 
manufacturing  purposes. 

In  Worcester  this  limit  has  been  far  overpassed,  and  the  water  of 
its  river  resembles  sewage  much  more  than  the  water  of  the  lakes  iu 
which  it  had  its  origin.  The  question  here  in  Worcester  was  not  to 
take  tlie  sewage  out  of  the  river  that  its  waters  might  be  used  for 
drinking,  but  simply  to  prevent  a  nuisance.  And  any  process  that 
will  do  this  most  cheaply  and  simi)ly  is  clearly  the  one  to  adopt. 
It  seems  to  nie  that  the  process  of  ciieniical  precipitation  selected 
will,  when  the  system  of  sewerage  is  complete,  aud  all  the  city  sewage 
is  treated  by  chemicals,  do  what  is  expected  of  it. 

As  most  of  you  know,  the  State  Board  of  Health  has  been  carrying 
on  experiments  at  Lawrence  for  the  last  three  years  in  the  purifica- 
tion of  sewage  by  intermittent  filtration.  The  purifying  power  of 
porous  soil  on  organic  matter,  whei'eby  it  is  completely  oxidized,  has 
long  been  known,  and  the  sewage  farms  so  general  throughout 
f^urope  for  the  com])ined  purification  and  utilization  of  sewage  are 
instances  of  the  application  of  this  well-known  principle. 

But  it  is  safe  to  say  that  never  has  there  been  a  systematic  and 
comprehensive  series  of  experiments  on  the  purification  of  sewage  by 
intermittent  filtration  that  can  compare  with  those  which  have  been  in 
progress  in  Lawrence  under  the  direction  of  Mr.  Hiram  F.  ISIills,  the 
engineer  member  of  the  Board  of  Health.  The  rei)ort  of  the  work  of  the 
Lawi'ence  Experiment  Station  is  now  in  press  and  the  results  obtained 
will  shortly  be  available  to  all.  I  will  merely  say  in  this  connection 
that  it  has  been  shown  that  sewage  may  be  continuously  purified  by 
simple  filtration  through  sand  at  the  rate  of  100,000  gallons  per  acre 
a  day  (and  even  higher  rates  have  been  obtained),  and  yield  an 
effluent  that  is  purer,  organically  speaking,  than  many  well-waters  in 
general  use. 

But  this  statement  does  not  convey  the  idea  of  the  real  importance 
of  the  Lawrence  work,  which  is  mainly  directed  to  determining  the 
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conditions  of  successful  purification  of  sewage  by  its  disposal  on 
land.  For  this  purpose  it  is  necessary  to  determine  by  actual  experi- 
ment the  unfavorable  conditions,  that  money  may  not  be  wasted  in 
installing  plants  for  sewage  purification  on  land  uusuited  for  the 
purpose. 

There  have  also  been  carried  out  at  Lawrence  by  Mr.  Allen  Hazeu 
a  very  thorough  series  of  experiments  on  the  chemical  precipitation  of 
sewage,  which  exceed  in  accuracy  anything  heretofore  attempted. 

I  would  in  conclusion  like  to  express  my  thanks  to  Professor  Kin- 
nicutt  for  his  instructive  paper,  and  to  Mr.  Allen  for  the  description 
of  the  very  complete  works  which  he  has  designed  and  built  for  the 
city  of  Worcester. 

Prof.  W.  T.  Sedgwick,  of  the  Massachusetts  Institute  of  Tech- 
nology, Boston,  spoke  substantially  as  follows  :  — 

Mr.  Chairman  and  Gentlemen :  —  It  seems  to  me  to  be  a  matter 
for  congratulation  that  the  City  of  Worcester  has  had  the  courage 
to  introduce  a  method  of  sewage  disposal  entirely  new  to  this 
vicinity,  thus  enabling  us  to  observe  the  actual  working  of  sewage 
disposal  by  chemical  precipitation.  It  seems  to  me,  furthermore, 
that  Worcester  has  shown  commendable  enterprise  in  sending  her 
Qngineer,  Mr.  Allen,  to  Europe  and  elsewhere,  and  in  giving  him 
afterwards  the  means  to  mature  and  carry  out  his  plans.  I  desire 
to  express  my  own  personal  pleasure  in  having  been  allowed  to-day 
to  witness  the  outcome  of  Mr.  Allen's  work.  Hitherto,  sewagfe  prob- 
lems have  not  given  us  very  great  solicitude,  but  as  our  country  grows 
older  and  the  density  of  population  increases,  we  are  bound  to  be 
confronted  with  new  and  more  difficult  problems  of  water  supply  and 
sewage  disposal.  And  here  I  desire  to  express  my  thanks  to  Pro- 
fessor Kinnicutt  for  his  full  and  interesting  treatment  of  the  subject 
before  us  to-day, —  a  subject  which  concerns  vitally  every  officer  of 
the  public  health  and  every  intelligent  citizen  of  the  Commonwealth. 

Among  the  numerous  important  questions  arising  out  of  this  sub- 
ject to  which  one  might  well  address  himself,  I  feel  impelled  to  take 
up,  for  a  moment,  that  in  which  I  am  personally  most  interested, 
namely,  the  question  of  the  effect  of  the  several  methods  of  disposal 
upon  the  living  organisms  or  "  germs"  in  sewage.  It  must  be  dis- 
tinctly understood  that  sewage  is  a  decomposing  fluid,  and  is  crowded 
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with  the  germs  of  putrefaction.  These  are  wholly  invisible  to  the 
naked  eye,  although  so  abundant  that  the  sewage  of  Lawrence,  for 
example,  contains  usually  more  than  half  a  million  to  the  cubic  cen- 
timeter (about  a  cubic  —  one-third  of  an  inch).  European  sewage, 
being  usually  more  concentrated,  contains  sometimes  as  many  as  five 
to  fifteen  millions  of  organisms  to  the  cubic  centimeter.  I  do  not 
know  of  any  bacterial  analyses  of  Worcester  sewage,  and  it  may  be 
that  the  acid  which  appears  to  be  so  abundant  at  times,  may  tend  to 
diminish  the  number.  Most  of  these  "germs  "  are  undoubtedly  merely 
putrefactive  and  not  pathogenic  ;  but  among  them  there  may  be  some 
— like  those  of  typhoid  fever  —  which  are  dangerous  disease  germs. 
It  becomes,  then,  an  interesting  question  to  inquire,  AVhat.  precisely, 
is  the  influence  of  chemical  precipitation  upon  the  organisms  of 
sewage  ? 

For,  while  this  question  may  seem  comparatively  unimportant  if 
the  eflSuent  is  not  to  be  used  for  drinking  and  the  end  sought  for  is 
clarification  rather  than  purification,  it  is  quite  otherwise  in  those 
cases  in  which  the  effluent  is  to  be  turned  into  a  stream  that  may 
possibly  be  used  at  some  point  for  drinking  purposes.  But  even  if 
clarification  be  all  that  is  desired  and  purification  is  deemed  unneces- 
sary, there  is  still  required  a  knowledge  of  the  sewage  organisms  that 
survive  in  the  effluent,  since,  if  these  be  added  to  an  ordinary  stream, 
it  is  possible  that  in  the  presence  of  the  residues  of  sewage  precipi- 
tation, they  may  produce  new  and  unlooked-for  consequences  in  the 
main  stream  further  on.  Now  it  seems  to  me  that  it  is  this  biological 
aspect  of  the  question  that  most  concerns  an  association  like  this, 
especially  if  we  inquire,  in  the  next  place.  What  is  the  effect  of 
any  particular  method  of  sewage  disposal  upon  the  disease-producing 
germs  which  must  frequently  occur  in  sewage? 

At  the  Lawrence  p]xperiment  Station  of  the  State  Board  of  Health 
studies  have  been  made  of  the  two  principal  methods  of  sewage  dis- 
posal, in  respect  to  their  influence  upon  the  organisms  of  sewage. 

The  first  method  is  that  known  as  intermittent  filtration,  or  the 
disposal  of  sewage  upon  sandy  land.  The  second  is  chemical  precipi- 
tation. In  both  methods  the  sewage  organisms  are  materially  reduced 
in  numbers,  but  in  chemical  precijjitation  far  less  completely  than  in 
intermittent  filtration.  Very  considerable  concentration  of  the  chem- 
icals used  is  required  if  the  results  aie  to  compare  at  all,  bacteri- 
ologically,  with  the  results  obtained  by  simply  pouring  the  sewage 
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upon  finely  saudv  laud.  Now,  if  the  object  of  a  particular  system  of 
sewage  disposal  be  clarification  to  prevent  a  nuisance,  chemical  pre- 
cipitation will  often  suffice  ;  but  if  purification,  in  the  biological  sense, 
be  desired,  it  is  infinitely  less  satisfactory.  From  the  point  of  view  of 
the  public  health,  there  can  be  little  question  that  ordinary  chemical 
precipitation  leaves  much  to  be  desired.  In  the  absence  of  careful 
experiments  in  this  direction  with  specific  disease  germs,  the  question 
must,  however,  remain  an  open  one.  It  would  be  especially  interest- 
ing to  exi)erimeut  here  at  Worcester,  since,  according  to  Professor 
Kinnicutt,  the  sewage  of  Worcester  is  made  acid  by  receiving  waste 
from  the  manufacturing  establishments,  and  it  might  appear  upon 
investigation  that  this  directly  favors  or  hinders  the  life  of  the 
sewage  organisms. 

It  may  interest  the  association  to  know  that  it  is  possible  by  means 
of  only  five  feet  in  depth  of  finely  sandy  soil  to  purify  sewage  so  that 
all  organisms  are  removed  from  it.  I  have  frequently  drunk  of  the 
effluent  of  such  a  sewage  filter  without  observing  any  ill  effects  what- 
soever, and  others  have  done  the  same.  This  probably  explains  why 
so  many  wells  that,  from  their  surroundings,  ought  to  be  dangerous, 
really  produce  for  a  time  no  bad  effect. 

Hut,  after  all,  a  great  volume  of  sewage,  as  we  find  it  in  cities  like 
Worcester,  seldom  has  to  be  purified  to  this  extent.  It  will  generally 
sutlice  if  it  be  freed  from  offensiveness,  and  here  chemical  precipi- 
tation is  proliuhiy,  at  present,  most  useful.  Some  experiments  at  the 
Lawrence  Experiment  Station,  however,  indicate  that  the  proper  use 
of  small  pebbles  or  coarse  gravel  stones  as  rapid  filters,  may  here- 
after prove  to  be  cheaper  and  ecpially  effective. 

CiiAKLES  A.  Allen,  City  Engineer  of  Worcester. 

Afr.  President  and  Gentlemen:  —  I  have  not  a  great  deal  to  say. 
You  have  visited  our  works  and  seen  the  result.  It  might  be  interest- 
ing for  you  to  know  what  the  practical  result  has  been  upon  the  river. 
Of  course  when  I  say  the  practical  result  I  mean  what  the  etfect  has 
been  as  the  ordinary  observer  notices  it.  We  have  made  no  analyses 
of  what  the  result  below  AVorccster  lias  been  so  far,  but  it  is  a 
common  thing  for  people  to  coiiie  into  my  office  who  live,  say, 
down  at  Saundersville  or  Wliitinsville,  and  say  something  like  this: 
"Have  you  been  down  the  river  lately?"    "No,"  I  reply,  "I 
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have  not."  "  Well,  are  you  aware  that  the  river  is  in  a  much  better 
condition  today  than  it  has  ever  been  before?  "  I  generally  expressed 
surprise  ;  and  I  really  am  surprised.  But  we  are  told  by  people  below 
that  the  river  is  very  much  cleauer  than  it  has  been  for  tea  years. 

I  would  like  to  explain  further  as  to  the  amount  of  sewage  we  are 
treating,  and  also  what  we  propose  to  do.  We  have  the  combined 
system  of  sewers,  which  care  for  surface  water  as  well  as  for  sewage 
proper.  Nearly  all  of  our  sewei's  are  planned  in  this  way  ;  a  few  of 
them,  in  outlying  districts,  are  designed  to  care  for  domestic  sewage 
only.  We  treat  from  three  to  four  million  gallons  per  day  of  polluted 
brook  water;  and,  until  we  can  take  all  the  sewage  to  be  treated,  we 
don't  expect  and  don't  claim  that  the  river  will  receive  the  full  benefit 
of  the  process.  I  am  now  at  work  on  the  plans  -for  the  separating 
of  brook  water  from  the  sewage,  and  in  a  year,  or  two  years,  we  will 
convej'  all  the  sewage  to  the  works  and  treat  it. 

The  question  has  been  asked  today,  several  times,  about  the  dis- 
posing of  the  solids,  and  whether  our  process  is  to  be  a  permanent 
method,  and  I  have  answered  the  questions  a  number  of  times.  I'll 
take  the  risk  of  explaining  again.  The  land  on  wliich  we  dispose  of 
the  sludge  is  owned  by  the  city  and  is  some  twenty  acres  in  extent. 
We  have  the  river  on  the  east  and  the  Providence  and  Worcester 
Railroad  on  the  west.  There  is  no  possible  way  of  getting  on  to  that 
land  except  through  our  grounds  and  the  riglit  of  way  across  the 
railroad,  owned  by  us,  so  that  it  is  entirely  isolated.  The  ultimate 
disposal  of  the  sludge  will  be  by  burning  it :  we  first  decided  to  see 
what  could  be  done  by  storing  it.  We  also  wanted  to  see  whether 
there  was  any  chance  of  the  sludge  becoming  a  nuisance,  so  we  have 
let  it  lie  there  all  summer  without  covering  it  up.  We  have  never 
had  the  least  trouble  from  it,  so  that,  as  far  as  that  (juestion  is  con- 
cerned, it  is  safe  to  say  that  the  sludge  can  be  run  into  basins  and 
dried,  without  any  danger  of  becoming  a  nuisance,  and  it  can  be 
afterwards  burned.  My  own  opinion  is  that,  in  the  course  of  a  few 
years,  we  shall  burn  the  sludge.  The  present  method  is  not  a 
permanent  one,  and  ought  not  to  be  so  considered.  It  was  simply 
a  matter  of  convenience.  The  works  were  not  entirely  completed 
when  operations  were  begun  ;  there  were  many  things  that  we  had 
to  hasten  to  construct,  and  the  disposal  of  the  sludge  was  one  of 
them. 

Now  we  have  found  out  that,  after  all,  we  know  very  little  about 
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Worcester  sewage  ;  that  is,  about  how.  it  is  made  up.  In  the  first 
place  it  is  very  much  more  acid  than  we  expected.  When  we  began 
to  treat  the  sewage  we  had  a  good  deal  of  difficulty  in  obtaining  an 
effluent  that  would  not  be  more  or  less  discolored.  When  we  took  it 
and  put  it  into  a  glass  it  looked  very  nuich  like  amber.  But  we  very 
soon  found,  thanks  to  some  experiments  by  the  State  Board  of 
Health,  that  the  trouble  was  that  we  did  not  neutralize  all  the  acid. 
We  experimented  every  five  minutes  during  the  day,  neutralizing  the 
acids  with  lime,  and  there  was  no  further  difficulty  in  getting  a  good 
effluent.  The  tendency  at  first  was  to  use  more  lime  than  was  neces- 
sary I  think  the  amount  now  used  is  one-half  that  used  at  first,  and 
the  result  is  equally  as  good. 

We  find  that  it  is  not  always  necessary  to  treat  the  sewage  with 
chemicals  as  it  flows  into  the  tanks.  That  is  where  we  take  ad- 
vantage of  the  acid  in  the  sewage.  Perhaps  I  can  best  illustrate 
what  1  mean  by  explaining  our  method  of  operating  the  tanks. 
Numbei-  one  is  emptied  in  season  to  receive  the  extremely  acid 
sewage,  the  flow  generally  lasting  about  an  hour  and  a  half.  This 
sewage  is  thoroughly  treated  with  lime,  and  the  tank  is  filled  with  it ; 
the  machinery  is  then  stopped  and  crude  sewage  is  run  through  the 
tank,  and  is  thoroughly  treated  by  the  excess  of  chemical  matter  in 
the  sewage  just  preceding  it.  We  can  frequently  run  four  or  five 
hours  in  this  way  with  good  results.  It  is  very  largely  a  question  of 
manipulation,  where  a  uniform  effluent  is  desired. 

Something  has  been  said  in  relation  to  mechanical  filters  in  place 
of  intermittent  filtration.  If  your  cities  and  towns  have  the  same 
experience  that  we  have  had,  when  they  come  to  the  point  of  dispos- 
ing of  their  sewage,  you  will  undoul)tedly  have  an  immense  number  of 
advisers  in  favor  of  mechanical  filtration.  I  think,  however,  it  may  be 
said  that  sewage  is  very  little  improved  by  mechanical  filtration. 

[Mr.  Allen  at  this  point  passed  round  several  samples  of  the 
sewage  that  had  been  operated  upon  at  the  Worcester  sewage  works.] 

Professor  Fui.i.ku  —  Is  it  not  quite  possible  that  that  is  owing  to 
the  growtli  of  bacteria? 

Mr.  Allen  —  I  think  it  is  quite  likely,  Professor  Fuller.  I  am 
not  an  expert  upon  that  point.  There  is  one  statement  I  wish  to 
correct  that  Professor  Kinnicutt  made,  inadvertently,  perhaps,  and 
that  is  about  the  difference  in  the  quantity  of  water  running  into  the 
river  and  in  the  sewer.    He  said,  as  I  understood,  that  there  was  five 
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times  the  water  running  in  the  river  as  iu  the  sewer.  I  think  he  must 
have  meant  the  flow  of  Mill  Brook.  Judging  bv  the  water-sheds 
there  would  be  about  seven  times  the  flow  of  water. 

The  tanks  are  similar  in  design  to  those  at  Leeds,  England,  and 
are  of  sutticient  capacity  to  treat  a  greater  amount  of  sewage  then  we 
now  have. 

When  we  first  began  to  treat  the  sewage  it  was  in  this  way  :  Tank 
number  one  was  filled  and  then  cut  out,  tank  two  filled  and  cut  out, 
and  so  on  through  the  series.  In  that  way  each  tank  would  have 
from  six  to  seven  hours  in  which  to  rest,  and  the  effluent  obtained 
was  very  fine,  indeed.  It  is  a  very  much  more  expensive  way  of 
doing  than  the  present  method.  It  takes  more  men,  and  the  differ- 
ence in  the  effluent  is  not  such  as  to  seem  to  warrant  the  additional 
expense. 

I  entirely  agree  with  Professor  Drown  that  there  is  no  one  system 
of  sewage  treatment  that  is  to  be  adopted  in  all  cases.  I  think, 
however,  it  has  resolved  itself  down  into  two  systems,  because  I  don't 
imagine  that  irrigation  will  be  very  extensively  used.  When  I  was 
in  England  1  saw  Mr.  James  Mansergh,  who  was  the  engineer  of  a 
very  large  number  of  important  works,  and  who  is  now  consulting 
engineer  for  the  Metropolitan  Board  of  Health  in  London,  and  he  told 
me  that  in  ten  years,  irrigation,  as  a  means  of  disposing  of  sewage, 
would  be  entirely  done  away  with.  So  that  really  we  have  but  two 
ways  —  chemical  precipitation,  which  is  tiie  method  in  use  in  Worces- 
ter, and  downward  intermittent  filtration. 

Now,  just  one  more  point  I  wisli  to  touch  upon,  and  that  is,  the 
liability  of  sewage-disposal  works  becoming  a  nuisance.  Undoubt- 
edly, some  of  you  today  were  looking  for  more  or  less  odor  at  our 
works.  It  is  very  natural  that  you  should.  1  have  visited  many 
works  abroad  where  the  odor  was  anything  but  pleasant.  It  is  simply 
a  matter  of  manipulation  and  care,  and  keeping  the  works  in  the  best 
possible  condition.  It  does  not  matter  whether  the  works  are  chemi- 
cal precipitation  or  intermittent  filtration,  if  they  are  properly  looked 
after  there  need  be  no  nuisance  and  no  trouble.  Therefore  I  say, 
keep  your  disposal-works  out  of  politics.    [Laughter  and  applause.] 

Mr.  French  (of  Newton)  — I  wish  Mr.  Allen  would  give  us  a  few 
items  iu  regard  to  the  cost  of  maintenance 

Mr.  Ai.LEN  —  I  have  said  nothing  about  the  cost  for  the  reason 
that  we  are  continually  c4iangiug  and  reducing  the  amount  of  cherai- 
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cal  matter  that  we  use.  At  the  time  the  works  were  decided  upon  we 
calculated  to  deal  with  three  million  gallons  a  day  at  a  cost  of  $22,500 
a  year,  and  we  have  been  able  to  keep  the  cost  considerably  inside  of 
that.  We  have  only  been  running  three  months,  and  that  is  the 
reason  why  we  have  not  given  you  the  cost  and  alchemical  analysis  — 
simply  because  we  are  just  beginning  operations  here. 

Mr.  Fhknch  —  Does  that  include  the  cost  of  the  plant? 

Mr.  Allen —  No,  sir,  it  does  not;  simply  the  operating  expenses. 
In  London  the  price  is  something  like  a  shilling  a  head.  It  will  prob- 
ably be  more  here,  for  labor  is  higher  and  chemicals  are  dearer. 

Mr.  French  —  What  has  been  the  actual  cost  of  the  plant? 

Mr.  Allen  —  The  outfall  sewer  cost  $75,000  and  the  tanks  and 
machinery  about  $47,000.  With  some  additional  expenses  for  grad- 
ing and  the  like,  the  total  cost  will  be  a  round  sum  of  something  like 
$150,000  or  $175,000. 

Dr.  Baker —  I  think  the  gentlemen  of  the  Association  are  greatly 
indebted  to  the  city  of  Worcester  for  the  interesting  and  instructive 
afternoon  we  have  had  here,  and  far  more  to  the  gentlemen  who  have 
given  us  such  able  and  instructive  addresses,  and  I.  therefore,  wish 
to  move  a  vote  of  thanks  to  Professors  Kinnicutt,  Drown  and  Sedg- 
wick, and  Mr.  Allen.  I  hope  that  some  of  this  will  reach  print.  I 
think  the  Society  should  have  in  permanent  form  the  result  of  this, 
report.  [Applause.] 
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The  Massachusetts  Association  of  Boards  of  Health  vras  organized 
in  Boston,  Mass.,  on  March  19,  1890,  with  the  following  objects: 
the  advancement  of  sanitary  science  in  the  State  of  Massachusetts, 
the  promotion  of  better  organization  and  co-operation  in  the  local 
Boards  of  Health,  the  uniform  enforcement  of  sanitary  laws  and 
regulations,  and  the  establishment  of  pleasant  social  relations  among 
the  members  of  the  Association.  All  persons  holding  appointments 
as  members  of  a  Board  of  Health  in  a  Massachusetts  city  or  town, 
the  executive  officers  of  such  a  local  Board,  and  the  members  of  the 
State  Board  of  Health,  and  such  other  persons  as  may  be  elected, 
are  eligible  to  membership.  The  annual  dues  are  three  dollars.  This 
Association  has  four  regular  meetings  each  year,  the  Annual  or 
January  meeting  always  being  held  at  Boston. 


The  Jouknal  op  the  JMassachusetts  Association  ov  Boards  of 
Health  is  a  quarterly  publication  containing  the  papers  read  at  the 
meetings,  together  with  verbatim  reports  of  the  discussion.  It  will 
also  contain  from  time  to  time  interesting  conti'ibutions  from  writers 
of  the  highest  standing  in  their  profession.  It  affords  a  convenient 
medium  for  the  interchange  of  information  and  experience  between 
its  members,  who  are  so  widely  separated  as  to  find  frequent  meetings 
au  impossibility.  Every  addition  to  its  subscription-list,  therefore, 
is  a  material  aid  in  extending  its  field  of  usefulness.  All  members 
of  the  Association  receive  the  Journal  in  return  for  their  annual 
dues  ;  to  all  others  the  subscription  is  two  dollars  per  annum.  If 
upon  inspection  of  the  accompanying  copy  you  feel  so  inclined,  we 
should  be  glad  to  receive  your  subscription.  Address, 

W.  S.  FRENCH,  Publisher, 

West  Newton,  Mass. 


I'ltRss  OH-  C.  W.  Calkins  &  Co..  Boston. 
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____   l^^'^^^^y-  )f 
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THE 


BOSTON  WATER  PDRIFER, 


SALESROOM  : 

39  BOYLSTON  STREET, 
Boston,  Mass. 


A  fine  Christmas  present 
for  your  family. 

Ask  the  leading  Physi- 
cians of  Boston  their  opin- 


THE  MOST  SIMPLE 

THE  MOST  PRACTICAL 
THE  MOST  THOROUGH 
THE  CHEAPEST 


Filter 

IN  THE 

World ! 


We  challenge  the  world  to  meet  us  in 
competition  on  scientific  tests, 


Combination  Solioolliouse  Heater, 

For  Heating  and  Ventilating  Sclioolliouses,  Halls,  Etc. 


Portable  Furnaces  as  usual! 


requirements  of  the 
overcome  this  difficult / 
an  inlet  for  fresh  air  '  .f 
warm  air  to  the  s,  h  '  ili 

The  heater  is  oui 
work  with  gi 


systcin  (jl  h  atrnj;  aiil   \  fiitilatmi;  schoolhC'USes.  To 
have  arranged  the  Combination  Sclioolhouse  Heater  with 
V /«,?;v  feet,  and  with  mixing  valves  to  supply  cold  or 
^  needed. 

•iron  Hay  State  Furnace,  which  we  have  used  in  brick 
a  round  lire-pot  two  and  one-half  feet  in  diameter, 


with  extra  large  radiating  surface,  and  an  additional  steel  plate  radiator,  making 
more  powerful  than  any  other  Portable  Furnace.    The  casings  are  made  of  heavy 
corrugated  galvanized  iron. 

Barstow  Stove  Company, 

r><>  UNION  stki:i:t,  boston. 

Heating  and  Ventilating  Engineers  (Fifty  Years  Establistied). 

Manufacturers  of  Furnaces.  Puritan  .Jacketed  Stoves,  Stack  Heaters, 
Ventilators,  Etc. 

Plans  aiui  K.sliman.s  Furnished  for  Healing  and  Ventilating  Buildings  of  any  si?« 


UNION  INSTITUTION  FOR  SAVINGS 

IN  THE  CITY  OF  BOSTON. 

INCOKPOKATED  18G5, 
Has  Removed  to  Its  New  Building', 

216  TREMONT  STREET, 

CORNER  LAGRANGE  STREET. 

DEPOSITS,     -     -  $4,400,751.00 

Money  Deposited  on  or  before  the  second  Wednesday  of 
February,  August,  May  and  November,  in  sums  from 
$3  to  $1,000,  will  go  on  interest  those  days. 
Open  for  Deposits,  9  A.  M.  to  2  P.  M. 
Saturday  Evenings,  5  to  8  o'clock. 


Hugh  O'Brien,  President;  Joseph  D.  Fallon,  Vice-President ;  Wil- 
liam S.  Pelletier,  Treasurer;  John  J.  McCluskey,  Clerk  of  the  Corpora- 
ation;  Hugh  O'Brien,  (ex-ofificio)  Joseph  D.  Fallon,  M.  J.  Ward,  Jno.  M. 
Maguire,  Paul  H.  Kendricken,  John  Curtin  and  Thomas  B.  Fitz,  executive 
committee. 


The  Pasteur  Gerni-Proof  Filters 


j-jAVE  been  thoroughly  tested  by 
eminent  physicians  and  scien- 
tists and  pronounced  as  absolutely 

THE  ONLY  GERM-PROOF  FILTER! 

By  its  use  you  guard  against  the 
danger  from  Cholera,  Typhoid, 
and  other  disease  germs  being  in- 
troduced into  the  system  through 
the  water  you  drink.-.  .-.  .-.  .-.  .-.  .-. 

Sixty  per  cent,  decrease  in  the 
number  of  typhoid  fever  cases — by 
the  use  of  the  Pasteur  FilU  rs  at  all 
army  posts — is  the  official  report  of 
the  French  Minister  of  War.*.  .•.  .-. 

We  will  take  pleasure  in  explain- 
ing the  workings  and  merits  of  the 
filter  to  any  person  who  will  write 
to  us.  Sfiid  for  a  2>nmp1ilet 
tvith  list  of  users'  names. 

A.  J.WILKINSON  SCO., 

 AGENTS  

180-188  Washington  St.  Boston. 
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PUBLISHED  BY 

A.  J.  PHILPOTT  &  CO. 

54  PEARL  ST.,  BOSTON. 


OAK    GROVE  FARM 

Dairy  Products  are  absolutely  free  from 
adulterations,  and  analysis  is  welcomed. 

Milk  Cream,  Butter,  etc.,  of  the  hiah- 
est  standards,  are  transferred  from  pro- 
ducer to  consumer  m  the  shortest  possible 
time,  and  in  the  best  possible  condition. 

Our  ICE  CREAM  is  composed  of  pure 
cream,  and  fruit  juices  solely,  and  is  well 
known  as  Unexcelled. 

Our  ARTIFICIAL  ICE  is  the  only  safe 
ice  for  family  use.  Made  from  distilled 
well  water,  it  has  been  submitted  to 
Prof.  B.  F.  Davenport  and  Dr.  George 
H.  Payne  for  analysis,  who  both  pro- 
nounce it  of  the  highest  purity. 

8<)  Kusgrles  Street,  Koxbiiry. 

445  Boylston  Street,  corner  Berkeley,  Boston. 
41)(>  3raiu  and  434  Harvard  Street,  Cambridge. 


THE  PURE  MILK  QUESTION. 
CHOLERA  ASIATICA. 
THE  DISPOSAL  OF  GARBAGE. 
HEATING  AND  VENTILATING. 


••We  are  advertised  by  our  loving  friends." 

A  Mellin's  Food  Boy. 


MASTER  NOLAN,  DAVTON,  OHIO, 


Give  the   Baby   Mellin's  Food 

if  you  wish  your  infant  to  be  well  nourished,  healthy,  bright  and 
active,  and  to  grow  up  happy  robust  and  vigorous. 

OUR  BOOK  FOR  THE  INSTRUCTION  OF  MOTHERS, 

^'The  Care  and  Feeding  of  Infants P 

will  be  mailed  free  to  any  address  on  request. 
THE  DOLIBER-GOODALE  CO.,  Boston,  Mass. 
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THE  8ANITAS  TRAP  is  the  ideal  protection  against 
Si[)honaoe,  Back  Pressure,  Evaporation  and  other  enemies 
of  the  seal  of  Traps. 

This  Trap  requires  no  venting,  and  its  flushing-  and 
scouring-  action  keeps  the  pipes  clean.  It  has  the  addi- 
tional merit  of  being  free  from  all  obstructions  to  the  water 
Avay,  such  as  Gates,  Valves  or  Balls,  and  has  no  working- 
parts  to  get  out  of  order. 

Comparative  Tests 

made  by  the  Boards  of  Health  in  various  cities,  have  always 
resulted  in  the  adoption  of  the  Sanitas  as  the  only 
known  non-siphonic  trap  which  fulfils  the  re(piirments  of 
sanitary  protection. 

Among  the  cities  changing  their  Plumbing  Ordinances 
to  permit  the  use  of  the  Sanitas  Tra])  unvented,  may  be 
mentioned  Rochester,  N.  Y.,  Elmira,  N.  Y.  and  Pawtucket, 
R.  L,  as  being  the  mf)st  recent  to  take  action  in  this  matter, 
while  hundreds  of  other  cities  tacitly  allow  the  use  of  this 
Trap. 

The  Masonic  Temple,  Schiller  Opera  House,  Monadnock 
Building,  and  many  other  of  the  tallest  buildings  in 
Chicago  are  e(piipped  Avith  these  traps,  none  other  being- 
able  to  stand  the  severe  si})honage. 

We  invite  the  co-operation  of  Sanitary  authorities  in 
permitting  the  use  of  this  Traj)  without  back-venting;  if 
desired,  such  permission  to  be  based  on  the  merits  of  the 
Trap  as  demonstrated  under  an  actual  test. 

SMITH  &  ANTHONY  STOVE  CO., 

Proprietors  and  Manufacturers. 
48  to  54  Union  St.,  Boston. 

54  Gold  St.,  corner  Pulton,  New  York. 

219  Lake  St..  Chicago. 
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—Dr.  HUBBARD'S—  j 

TRADE     VEGETABLE  mark. 

Disinfectant,  Deodoizer  ^nd 

GERMICIDE. 

THE  MOST  POWERFUL  DISINFECTANT 

3.    AND  PERFECT  GERMICIDE 

Ever  placed  before  the  public.  Introduced  in  1885. 
It  has  won  an  enviable  reputation  on  its  merits,  has 
been  adopted  by  Public  Institutions,  Schools,  Asylums 
Station-houses,  etc.  Boards  of  Health  w^ill  find  it  m- 
valuable  in  all  contagious  and  zymotic  diseases.  It  is 
endorsed  and  recommended  by  many  of  our  best  phy- 
cians  and  hospitals  in  this  country  and  in  Europe. 

INDISPENSABLE  TO  THE  TOURIST  AND  TRAVELLING  PUBLIC. 

It  is  a  Perfect  Protection  from  MOSQUITOES,  BLACK  FLIES,  and 
insects  of  all  kinds. 

J.  HUBBARD  ^  CO., 

23  Court  Street  and  12  Franklin  Avenue, 
BOSTON,  MASS. 

SEND  FOR  CIRClJIiARS,  TKSTIMOMALS,  ETC. 
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VEDVE  CHAFFARD 
Pure  Olive  Oil 

IN  HONEST  BOTTLES. 


"We  have  lately  received  by  steamer  an  invoice  of  the  new- 
season  Pure  Olive  Oil.     As  this  article  is  shipped 
to  us  directly  by  the  producer,  no  profits  are 
paid  to  middlemen,  and  we  are  en- 
abled to  offer  the  goods  at 
a  moderate  price. 


Sole  Agents  for  the  United  States 
and  Canada, 


S.  S.  PIERCE  &  CO., 

Scollay  Square,     Copley  Square,     Central  Wharf, 

BOSTON. 


Massachusetts  Association  of  Boards  of  Health. 

Organized  1890. 

[This  Assiiciation  ;is  a  body  Is  not  ri  spoiisililc  for  statements  or  opinions  of  any  of  its  nicmtji-rs.] 


VOL.  JI.  APHIL,  1892.  No.  2. 

QUARTERLY  MEETING. 

Waltham,  April  27,  1892. 

The  meeting  was  called  to  oitler  by  the  President,  who 
announced  that  the  first  business  in  order  was  tlie  election  of  a 
secretary  pro  tern. 

Dr.  Abbott  was  chosen  to  act  as  secretary  pro  teni. 

The  President.  The  association  is  fortunate  in  liavino-  with 
it  to-day  Mayor  Mayberry  of  Waltham.  His  prcscni  c  w  itli  us 
to-day  gives  us  great  satisfaction  and  we  would  be  glad  to 
hear  from  His  Honor. 

Hon.  George  T..  Ma^t^erry.  Gentlemen  of  the  Assoeiation  : 
The  greeting  to-day  {)roperly  comes  from  me,  not  from  you,  and 
in  behalf  of  the  city  of  "Waltham  I  will  say  that  I  am  more  than 
pleased  to  be  able  to  welcome  the  association  here.  Our  local 
board  of  health  is  a  body  in  which  the  city  takes  great  pride, 
and  the  stead}-  advance  that  they  are  making  in  keeping  the 
city  up  to  the  requirements  of  the  most  improved  methods  of 
sanitary  science  is  most  accei)table  to  us,  except  when  we  come 
to  the  matter  of  ex])ense,  and  in  that  we  have  found  it  neces- 
sary to  tone  down  their  ideas  considerably.  I  have  no  doubt  it 
is  the  same  elsewhere.  In  fact,  some  of  us  have  felt  alarm  at 
the  manner  in  which  their  powers  are  extended  more  and  more 
each  year  by  the  legislature  as  the  legislature  tries  to  keep  pace 
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with  scientific  discoveries.  About  a  year  ago  we  came  in 
contact  lit'ic  with  the  })resi(lent  of  yonr  association.  We  started 
in,  ill  all  innocciicc,  to  extend  our  wiilcr  works  system, — -to 
build  a  larger  well  in  order  to  get  a  lin  ger  supply,  and  inas- 
miu'h  as  we  had  always  liad  a  \\;iti'i-  suji|ily  here  which  we 
jiridcd  ourselves  was  one  of  the  very  In-st  iu  the  State,  and  in- 
asiuiich  as  the  water  had  been  aiialy/.eil  lor  a  series  of  years  by 
the  State  Uoard  ol'  Health,  in  lull  iiinoeenee  we  went  on  and 
filed  our  }ietitioii  in  the  Stale  House  for  leave  to  extend  the 
supply  bv  enlarging  the  same  well  and  getting  a  larger  supply 
from  the  same  source.  In  doing  so,  \w  ran  across  the  State 
Board  of  Health.  They  did  not  propose  to  he  ignored  iu  the 
matter,  and  they  conijielled  us  to  go  through  the  routine  of 
filing  our  plans  before  they  would  grant  tlK'ir  jiermission,  which 
they  liiially  gave,  and  were  no  doul)t  intending  to  give  at  the 
outset.  However,  the  association  is  doing  a  good  work,  and  if 
occasionally  the  rest  of  us  who  are  not  within  the  inner  sanitary 
circle  kick,  you  nuist  exjieet  that  ;  for  it  takes  us  some  time  to 
grow  up  to  the  ele\ate(l  state  of  iiiiiid  which  you  get  in  a 
meeting  like  this.  We  were  almost  astounded  a  year  ago  wdien 
our  board  of  health  told  us  that  if  we  did  not  water  our  streets 
we  would  have  soinethiug  licie  before  a  great  while  which  we 
didn't  want,  —  nothing  short  of  cholera  or  scarlet  fever  or  some- 
thing of  that  kind, —  and  of  course  we  iiinnediatel v  complied 
with  tlu'ir  deinaiid.  After  all.  a\ e  (iiid  it  is  an  advantage  in  a 
community  like  ours,  rapidly  growing,  to  have  a  body  of  men 
who  Ihoidughly  appreciate  the  needs  of  a  growing  community, 
anil  who  keep  US  up  to  the  stiuidard  necessary  in  a  city  of  this 
kind  ;  and  although  we  do  not  follow  them  as  rapidly  as  we 
ought,  yet  we  are  in  sym])athy  with  them  and  keep  up  with 
them  as  well  as  we,  with  less  speed  and  more  halting  step,  ai-e 
able  to  do.  The  Avork,  of  couise,  that  an  association  of  this 
kind  can  do  is  ini]>ortant,  and  I  have  no  doubt  that  in  each  of 
your  conununities  tlm  power  that  you  have  has  been  used  for 
the  general  good,  and  that  the  proper  treatment  of  these  ques- 
tions of  health  has  been,  as  it  has  been  here,  a  great  blessing  to 
otlu;]'  cities;  and  although  we  do  not  always,  as  I  say,  follow 
implicitly  every  suggestion  that  is  made,  it  is  with  an  apprecia- 
tion of  the  work  of  an  association  like  this,  and  with  a  feeling 
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of  interest  in  the  objects  of  the  association,  that  I  take  great 
pleasure  on  behalf  of  the  city  in  welcoming  you  to  Waltham. 

The  President.  Is  there  any  business  to  be  presented  on 
behalf  of  the  executive  committee,  Dr.  Durgin? 

Dr.  Dukgix.  There  were  proposed  for  membership  Dr. 
Alexander  Burr  and  Hon.  E.  J.  Donovan,  of  Boston.  The 
executive  committee  recommends  the  election  of  tht-se  gentle- 
men. Also,  the  printing  committee  asked  tlic  fiidoist'ment  by 
the  association  of  the  making  of  a  new  contrai  t  for  printing 
the  doings  of  the  association.  These  two  items  are  recom- 
mended by  the  executive  committee. 

Dr.  Alexander  Burr  and  Hon.  E.  J.  Donovan  were  duly 
elected  members  of  the  association. 

It  was  voted  tluit  tlie  ]jrintiiig  committee  have  authority  to 
make  such  contract  as  stn ms  l)L'st  to  them  for  the  printing  of 
the  proceedings  of  the  association. 

The  President.  The  first  business  of  the  meeting  will  be 
the  leading  of  a  paper  by  Mr.  James  C.  Coffey,  of  Worcester, 
on    A  Local  Epidemic  of  Diphtheria." 

Mr.  Jaisies  C.  Coffey,  Clerk  of  the  Worcester  Board  of 
Health,  said,  — 

Gentlemen  :  —  For  the  benefit  of  the  members  I  desire  to  say 
that  at  AVor(?ester  during  the  early  winter  we  had  in  a  scliool 
district  there  an  epidemic  of  diphtlieria  which  resulted  in  six- 
teen deaths  out  of  some  forty  odd  cases,  and  it  created  consider- 
able excitement  and  ended  by  the  Board  of  Health  reconnnending 
the  closing  of  a  twelve-room  school  building,  which  is  located 
here,  on  this  j)lan  which  was  drawn  by  an  engineer  in  our 
office,  between  Home  and  Dix  Streets.  In  answer  to  an  order 
of  the  city  council  the  Board  of  Health  made  a  report,  giving 
the  history  of  the  epidemic,  Avith  the  facts  that  came  to  their 
knowledge  in  investigating  the  case.  I  wrote  tlie  re])ort  foi- 
the  city  council,  and  without  my  knowledge  Dr.  Woodward 
put  me  down  to  read  the  report  at  this  meeting,  and  I  did  not 
know  until  Saturday  that  that  was  expected  of  me,  but  I  had 
this  map  drawn  yesterday  by  an  engineer  in  our  department, 
and  I  can  say  that  it  is  a  correct  rejjresentation  of  that  section 
of  the  city. 
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111  this  (listricl  the  liighest  elevation  is  o7H  feet  above  tide 
Avater,  and  the  h>west  eh'vation  is  404  feet,  a  (hfferenee  of  84 
feet  ill  ahnnt  l.^iOH  feet,  or  a,  (juarter  of  a  inih',  in  I'onnd  \min- 
liers.  in  a  (Urect  line.  'I'his  portion  is  a  hillside,  whieh  is  wet 
and  ehivev.  sloping'  to  the  north  and  west,  and  e\[)osed  here  to 
tlie  nortlieasi  winds  eominq-  across  liere  and  aeross  this  lowest 
part  of  the  distiiet.  Here  this  district  is  thor()i;L;lil y  sewered, 
l)iit  on  Pink  Street,  at  tliis  lowest  point,  tlu'  sewer  is  pretty 
near  tlie  snrface,  so  iniieli  so  that  in  one  honse  where  the 
water-elosets  are  lorated  in  the  c(dlar  the  sewage  at  times  has 
hacked  np  through  tlie  closets  and  tlwwed  into  tha'  cellar. 

Here  on  the  eastern  border  of  the  (hstrict  are  some  of  the 
very  best  houses  in  Worcester,  —aloiiL;-  tlironuli  Harvard  Street 
live  some  of  tlu'  very  best  [leople  of  the  city,  bnsiiiess  men,  and 
the  verv  best  (dass  of  mechanics,  whih;  down  here  thron^'h  this 
portion  aae  located  tlie  laboiino-  classes.  Idie  lionses  in  liere 
are  old.  and  have  probabl\-  l)een  standing'  lonnei'  than  in  any 
othei'  portion  of  this  district.  In  here  are  some  colored  peoj)le. 
—  (piite  a.  settlement.  On  this  street  liere  ag-aiii  beo-ins  a 
better  and  a,  more  comfortable  class  of  dwelliiio's  than  in 
throii-li  line. 

The  lirst  case  of  diphtheria  that  occurred  in  that  district  was 
on  Dciniv  Street  here.  There  was  a,  o-ivat  deal  of  dist'ussion  in 
Worcester  as  towhetlier  the  epidemic  was  caused  bv  the  de- 
fective conditions  existine-  in  this  schoolhouse.  oi'  whether  the 
sanitary  condition  of  the  lionse  and  the  people  who  lived  there 
were  responsiI)le  for  it.  This  hrst  case  was  that  of  a.  married 
woman,  28  years  of  a^c.  and  it  \\as  rei)orted  on  May  2l»tli  of 
last  year.  Case  No.  "J  was  reported  from  Bowdoin  Street  in 
June,  and  as  \-on  can  see  was  in  no  wa\'  connected  with  ease 
No.  1,  in  this  hx  ality.  This  was  the  case  of  a  child  8  years  of 
ao-e.  and  it  resulted  in  deatli.  Case  No.  o  Avas  reported  from 
the  same  street,  IJowdoin  Slrei't.  .Inne  l()th.  ten  days  after  case 
No.  2,  a.n<l  was  that  of  a-  child  of  school  age,  a  girl  7  years  old, 
who  recoveicd.  'Hiis  was  the  last  case  before  school  closed 
for  the  siiminer  vacation.  During  the  summer  vacation  seven 
cases  were  reported,  resulting  in  three  deaths.  The  first  of 
these  cases  was  rejioi-ti'd  fifteen  days  after  the  closing  of  the 
school;  and  tweiity-hve  days  after  case  No.  8,  case  No.  4  was 
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reported.  —  that  of  a  girl  6  j-eai-s  old,  on  Dix  Street,  in  a 
(litt't-rent  section  of  the  district.  Cases  Nos.  5,  6,  and  7  were 
reported  from  Pink  Street.  July  25  and  August  6,  and  cases 
8  and  9  were  reported  from  Lily  Street.  Those  are  both  short 
streets  and  practical!}-  the  same  class  of  people  live  there  and 
have  more  or  less  intercoui-se  with  each  other. 

Cases  6  and  7,  8  and  9,  and  c.use  10,  reported  from  Pink 
Street  and  Lily  Street,  were  in  the  innuediate  vicinity  of  case 
o.  and  investigation  showed  that  these  children  had  been  inlay- 
ing together  in  the  street.  Case  Xo.  11  Avas  reported  from 
Harvard  Place  on  the  8th  of  September,  the  first  case  after  the 
opening  of  the  school  after  the  summer  vacation,  on  the  very 
day  the  school  opened,  in  fact,  and  twelve  days  after  the  report 
of  case  No.  10  from  an  entirely  different  section.  As  I  told 
you  before,  the  peo[)le  in  this  locality  have  very  little  to  do  with 
these  people  down  here  in  the  neighborhood  of  Pink  Street.  It 
is  a  different  section  and  a  different  class  trf  2)eople.  Case 
Xo.  12  was  reported  from  Pink  Street  twelve  days  after  case 
Xo.  11,  and  was  in  the  immediate  vicinity  of  cases  5,  6,  7,  8,  9, 
and  10.  This  child  had  never  attended  school,  and  was  a 
Swede  child  that  had  been  in  this  country  only  two  weeks. 

Case  X'o.  13  Avas  reported  Sept.  23d  from  Wachusett  Street, 
three  days  after  case  Xo.  12,  and  from  a  different  section.  Tliis 
was  the  fii'st  case  reported  after  the  summer  vacation  of  a  child 
attending  school.  October  12th  the  14th  case  Avas  rejjorted  from 
Dix  Street,  and  Avas  that  of  a  boy  attending  the  Dix  Street 
school.  Case  X^o.  15  avjus  of  a  child  too  young  to  attend  school, 
but  a  member  of  the  same  family  as  case  X^o.  14.  Case  No.  16 
wi\s  reported  13  days  after  case  X'^o.  15.  Avith  Avhich  it  could 
haA'e  had  no  connection,  case  X'o.  15  being  that  of  a  child  too 
young  to  attend  school.  This  child  was  a  child  of  school  age 
and  recovered. 

The  length  of  time  Avhich  ehqjsed  between  cases  !(>  and  17 
affords  no  ground  for  connecting  these  cases  together.  Case 
Xo.  17  Avas  reported  X'^ovemlier  20th  from  Denny  Street,  seven 
days  later  than  the  last  previous  case.  There  might  possibly 
haA-e  been  a  connection  between  these  two,  as  they  lived  in  the 
same  A'icinity,  but  the  sanitary  condition  of  the  houses  in  Avhich 
both  these  Ccises  occurred  Avas  bad. 
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Cast'  No.  18  was  rcjMMtcd  from  Joliii  Street  Avenue,  December 
lltli.  "it  (lays  iifU'r  case  NO.  17.  it  appeared  upon  investiga- 
tion lliat  this  cliild  was  in  school  w  ith  sore  throat  several  days 
before  slie  cam  ;  down  witli  diphtheria.  If  you  will  bear  that 
case  in  mind  yu  will  see  that  in  this  report  it  has  a  certain 
siq-nificaiice.  The  ])lnnil)in<;-  and  diainage  system  of  the  house 
in  whidi  this  diild  li\eil  was  very  had. 

Ca>e  No.  1!»  was  i^cjioi  ti'il  from  \Villiam  Street,  December  19th, 
eight  days  later.  'J'hc  plnmbino-  and  diaiiia!;('  system  of  this 
house  was  hacb  Case  No.  2(1  was  reported  from  Home  Street, 
Deceniht'r  lioth.  Tiiis  child  was  not  oi  school  age  and  was  from 
a  family  having-  no  other  cliihb'en  in  school.  The  sanitary  con- 
dition of  the  house  was  fail-.  Case  No.  21  was  reported  De- 
cemlx'r  ^lOlh.  HvcdaNs  aftci-  case  No.  20,  and  eleven  days  after 
ca>e  No.  i;>.  tlie  last  case  of  school  age  which  preceded  it;  and 
it  resulted  in  death.  'I'he  plumbing  and  drainage  system  of 
this  house  was  very  defective. 

Cases  -I'l  and  'l'-^  were  I'eported  togetlier  from  a,  family  on  John 
Street,  .lanua.ry  2(1,  three  days  after  ease  No.  21.  One  of  these 
was  a.  boy  of  six  years  and  the  olher  a  boy  of  one  and  a  half 
years:  tlui  ehh'st  died.  lie  was  of  scliool  age  and  had  been  in 
atten(hiiice  at  this  Dix  Street  school.  The  plumbing  and  drain- 
agv'  sN'^leni  nf  liiis  house  was  delect  i\'e. 

C'a^e  No.  24  was  reported  from  William  Street,  January  4th, 
two  days  later,  and  was  that  of  a  cliild  of  school  age.  Case  No. 
25  was  in  Piidc  Sti'eet  in  the  same  vicinity  as  cases  6,  7,  8,  9, 
10,  and  12.  This  child  was  not  in  at  tend, nice  in  the  Dix 
Street  school.  It  was  an  attendant  of  a  panx  hial  school  in  an- 
other part  of  the  city.  Case  No.  20  was  reported  from  Wachu- 
sett  Street,  another  section  of  the  district,  on  the  same  dav  as 
case  No.  25;  and  eas(>s  27  and  28  avcic  two  children  of  different 
families,  both  attendants  at  the  Dix  Sticet  .school.  One  of 
these  resided  on  (bxdiUng  Street  and  the  other  on  Dix  Street. 
They  are  veiy  close  togethei',  as  you  A^  ill  see  by  looking  at  the 
plan.  This  famih  had  two  cases,  and  l)oth  children  died,  one 
a  boy  of  fourteen  years,  and  the  other  a,  giii  of  six. 

(!ase  No.  81  was  ivpoiled  from  Noiili  Ashland  Street,  Janu- 
aiy  18th, — a  dilTerent  section  of  the  distri(U.  as  you  see.  This 
child  was  not  of  school  age.    This  case  was  followed  January 
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23d  by  three  cases,  West  Street,  Lancaster  Street,  and  Dix 
Street,  all  of  whom  attended  the  Dix  Street  school.  In  this 
Lancaster  Street  house  there  wei-e  in  all  three  ca^es, —  two 
children,  who  recovered,  and  after  their  recovery,  the  mother, 
worn  out  with  nursing  and  anxiety,  contracted  the  disease  and 
died. 

Case  No.  35  was  repoited  from  North  Asliland  Sti'eet.  Janu- 
ary :2.")th.  That  was  the  second  case  in  that  same  house,  al- 
tliough  in  a  different  family.  These  were  colored  ])eople,  and 
the  day  our  inspector  called  there  to  placard  the  house,  he  found 
the  child  dead  and  the  room  tilled  with  people,  other  children, 
and  adults.  He  ordered  them  out.  Subseqiiently  another 
child,  in  another  family  in  the  same  house,  came  down  with  the 
disease.  That  was  January  29th.  On  that  day  the  Board 
voted  to  recommend  closing-  the  school. 

It  will  be  seen  that  from  December  11th  to  the  closing  of 
the  school,  a  pericnl  of  about  six  Aveeks,  21  first  cases  in  families 
occurred.  In  these  are  included  three  cases  who  were  ailing  at 
the  time  of  the  closing,  but  were  not  reported  for  a  day  or  two 
thereafter. 

Since  the  closing  of  the  school,  an  equal  period  of  time,  but 
three  cases  have  been  reported ;  two  of  these  were  children  in 
the  same  family,  one  two  years  and  the  other  six  months  of  age, 
both,  of  coui-se,  too  young  to  attend  school.  The  third  case  was 
that  of  a  young  lady  21  years  old. 

This  school  had  the  Smeed  System  of  dry  closets  and  venti- 
lation. It  was  put  in  some  five  or  six  years  ago  and  was  one 
of  the  earliest  school  buildings  in  the  city  to  be  supplied  with 
that  system.  It  was  an  old,  twelve-room  brick  building,  and  It 
was  adapted  as  well  as  it  could  be  to  the  new  conditions.  In 
this  system  as  oi'igiiially  aji plied  the  air  is  taken  from  the  out- 
side, carried  in  and  warmed  over  a  lieating  surface,  and  through 
flues  forced  into  the  room  at  about  midway  of  the  walls.  Tlie 
foul  air  is  taken  from  the  base  of  the  rooms  along  by  the  mop- 
boards  and  drawn  down  into  a  central  cliamber  in  the  basement. 
It  is  taken  by  means  of  a  heated  flue  across  the  vaults,  where 
the  excrement  drops  on  to  the  w^ire  screens,  and  passes  up 
through  the  building.  The  idea  was  to  dry  the  excrement  by 
this  foul  air  sucked  out  of  the  rooms,  and  also  dry  the  urine  in 
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the  same  way,  but  as  a  matter  of  precaution  there  was  a  connec- 
tion with  the  sewer  on  both  sides  of  the  building,  on  the  girls' 
side  and  on  the  boys'  side,  for  use  in  case  the  air  did  not  thor- 
oughly dry  the  li(![uid  matter. 

Now,  we  found  on  investigation  that  there  was  a  day  during 
the  fall  that  the  tires  were  allowed  to  get  down  so  low,  and  the 
atmospheric  conditions  outside  being  suitable,  the  foul  air  in- 
stead of  going  out  and  up  tlu-ough  the  building  was  forced  back 
over  the  vaults  and  up  through  the  foul  air  ducts  into  the 
rooms  occupied  by  the  children,  driving  them  out  on  the  lower 
floor  of  the  building.  I  found  that  out  on  investigation,  by 
making  inquiries,  and  the  thought  naturally  presented  itself  to 
me,  if  that  were  true  in  the  autumn  wovdd  it  not  be  necessarily 
true  at  night,  when  there  was  nobody  in  the  building,  and  the 
lires  would  perhai)S  become  low  and  the  atmospheric  conditions 
suitable  to  beat  it  down?  J  found  that  during  tlii;  sunnuer  va- 
cation when  the  school  was  not  oicupicMl  and  the  lires  were  all 
out,  that  that  odor  from  the  vaults  was  very  strong  in  those 
rooms  ;  and  (■onse([uently  we  recommended  the  entire  cutting  off 
of  the  rooms  from  any  connection  w  ith  tlu;  vault  system,  and 
that  foul  air  l)e  carried  into  particular  places  constructed  for  the 
purpose  and  carried  out  v/ithout  carrying  it  over  the  fecal  mat- 
ter in  the  vaults.  We  also  reconnnended  that  in  the  vault 
be  constructed  a  latrine.  All  our  recommendations  were 
carried  out. 

Under  the  direction  of  the  local  board  the  building  was  thor- 
oughly fumigated.  We  sent  three  men  over  and  made  the 
building  as  air  tight  as  possible  ;  we  covered  the  ventilators 
on  the  roof  and  made  them  as  tiglit  as  possible,  and  then  Avith 
cotton  batting  three  men  spent  two  days  in  the  building,  mak- 
ing it  as  thoroughly  tiglit  as  it  could  ])e  made,  after  which  we 
bin-iied  some  7*)(>  ])onnds  of  sul))hur  in  the  different  rooms. 
We  put  it  into  tlie  bascmt'iit,  in  the  ventilating  shaft,  where  the 
cold  air  was  taki'u  in.,  and  then  uj)  in  the  lower  rooms,,  All  of 
the  doors  wei'c  washed  with  a  solution  of  corrosive  sublimate, 
and  the  walls  were  scraped  and  i-ej)ainted  and  the  desks  revar- 
nished.  There  wei'c  two  of  the  rooms  where  children  of  the 
firet  grade  \vcre  in  attendance  in  which  the  majority  of  cases 
occurred  that  were  directly  over  these  vaults.    Tliere  were  ten 
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cases  in  one  room,  and  six  in  another,  directly  over  the  vaults. 
The  desks  in  those  rooms  were  all  taken  out  and  new  ones  sub- 
stituted therefor,  and  tlie  books  in  those  rooms  were  all  l)unuHl. 

Of  course,  as  you  are  aware,  under  the  free  text-lxxtk  act  tlie 
books  are  owned  by  the  city  and  are  used  by  tlie  children  in  com- 
mon.   Those  books  we  recommended  burning  and  that  was  done. 

Now,  tliis  system  of  dry  closets  avis  the  system  as  originally 
put  in.  This  company  does  not  at  presen.t  [)ut  m  the  system  in 
that  way;  that  is,  in  this  j)art  of  the  country,  they  do  not  have 
any  connection  between  the  vaults  and  the  room.  The  system 
is  controlled  by  a  number  of  different  lirms  wlio  have  bought 
patent  rights  for  different  sections  of  territory,  but  I  am 
informed  by  the  district  police  that  there  are  none  of  thcs(^  ]iut 
in  in  that  way  now,  whcic  the  vaults  and  rooms  are  connected, 
that  they  are  now  entirely  separate. 

I  do  not  know  that  I  can  add  anything  further  to  this  except 
that  as  I  said,  this  is  a  wet,  clayey  soil,  and  that  licre  is  a  place 
that  water  stands.  I  have  frccjuciitly  seen  watci-  standing  there  an 
incli  to  an  nich  and  a  half  in  (le[)tli  on  that  licld,  and  it  is  a  com- 
mon occurrence  in  the  evening  after  rains  to  see  fog  rising  in 
through  here.  This  is  the  lowest  point  ;  to  the  northeast  tlicre 
is  no  elevation,  on  the  west  is  the  hill  on  which  the  Techincal 
Institute  is  located  :  so  that  in  here  is  a  valley  with  a  north- 
eastern exposure,  and  there  is  no  shelter  at  all  for  th.at  section. 

Since  the  school  has  re-opened  we  have  had  in  the  <listiict 
some  five  cases.  Three  of  them  were  down  here  in  this  section 
of  children  too  young  to  attend  school,  babies,  in  fact,  from  one 
and  a  half  to  three  years  old.  and  up  in  here  we  have  had  two 
cases  reported,  a  mother  and  daughter,  the  latter  a  child  of 
school  age,  who  did  not  attend  this  school,  and  from  whom  the 
mother  contracted  the  disease. 

That  district  for  the  first  time  in  many  months  is  entirely 
free  from  the  disease,  or  at  least  there  is  but  one  case  and  that 
case  is  convalescing.  In  all,  counting  the  cases  since  school 
re-opened,  we  have  had  51  cases  in  that  district,  with  18  deaths, 
about  thirty-tln-ee  and  one  third  per  cent  being  fatal. 

The  Pi!K.sii)i:xT.  Several  gentlemen  have  agreed  to  say 
something  in  connection  with  this  topic,  and  I  am  going  to  call 
upon  Dr.  W.  H.  Prescott. 
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Re.makks  ok  W.  H.  Pkkscott. 

3Ir.  CJidlniiaii  antj  (loitli'incii  : — Wlu^u  Dr.  Diirgiii  asked 
me  to  coiiic  out  and  speak  he  thought  the  (|iiestioii  of  the  dift'er- 
eiitial  (lian'iiosis  of  diphtheria  wouhl  he  the  one  that  would 
oeeupv  \oiii-  alteiitioii  most,  and  that  was  the  subject  upon 
whieli  he  \\ishe(l  me  to  speak. 

It  is  suiely  one  of  tlie  most  uncomfortable  things  a  man  has 
to  do  to  make  a,  diagnosis  of  a  contagious  disease,  especially  if 
he  is  not  sure  of  it.  It  entails  a  good  deal  of  expense  upon  the 
patient's  fa.mil)'  and  upon  himself,  and  unless  you  are  sure  of 
your  diagnosis  it  is  pictty  hard  to  say  that  you  think  it  is  diph- 
theria. 

I  think  most  physieiaus  feel  the  only  disease  with  which 
diplitheria  is  liable  to  be  confounded,  — non-contagious  disease, 
I  mean,  —  is  tonsihtis.  especially  in  those  eases  Avhere  the  soft 
pultaceous  masses  and  parti(des  run  together,  making  a  large 
mass,  pei'haps  the  si/,e  of  your  linger-nail,  on  the  tonsils  there 
being  a  good  (k  al  of  eoiistitutional  disturbance.  In  such  cases 
as  that  the  [joints  to  which  a,  physician  would  naturally  look  for 
the  pur[)ose  of  making  a  difft^rential  diagnosis  are  the  enlarge- 
ment of  tlu;  glands  about  the  angle  of  the  jaw,  the  ease  with 
which  he  can  remove  the  m  iss  if  it  li/  tonsilitis.  the  dil'liculty  if 
it  bi'  diphtheria.,  and  tiie  tendency  to  s|)i'ead  if  they  are  let:  but 
they  are  very  dilHcidt  cases  at  times.  If  the  ease  clears  up  in 
twenty-four  hours,  as  it  veiy  often  does,  the  diagnosis  is  clear, 
but  often  one  has  to  keep  fi'om  making  a,  diagnosis  for  that 
length  ol'  time  and  sometimes  longer. 

Uiit  there  are  other  cases  that  may  l)e  mistaken  for  diph- 
theria. 

The  most  common  one,  I  think,  is  sy[)hilis,  and  very  often  the 
diagnosis  of  diplitheria  has  been  made  when  it  really  was  syphilis. 
The  differential  diagnosis  between  the  two  is  very  difficult  and 
sometimes  impossible  without  the  element  of  time.  The  diag- 
nosis of  sv])hilis  is  seldom  at  anv  rate  made  in  the  case  of  a 
young  child.  It  is  more  apt  to  occur  in  the  aecpiired  form  and 
in  an  adult.  Therebn-e  the  mattei-of  age  is  the  ])rincipal  differ- 
ential diagnosis  at  iii'st.  Then  the  fact  that  it  is  moi'e  common 
that  the  tro\d)le  is  one-sided  in  syphilis  and  spread  I'apidly  in 
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diplitlieiia  is  another  I'leineiit.  lint  sonieliine.s  it  is  absolutely 
neeessary  that  no  diagnosis  shall  be  made  for  twenty-four  to 
forty-eight  houi-s.  Another  disease  with  which  diphtheria  is 
sonietinies  confounded  is  herpes  of  the  pharvux,  which  is  a 
very  rare  disease,  but  which  does  occur,  and  two  cases  of  which 
I  have  seen.  Both  cases  were  diagnosed  and  sent  to  the  City 
Hospital,  where  I  was  tlien,  as  diphthci  ia.  I  do  not  know  why, 
but  for  some  reason  I  do  not  think  it  Avas  di]  hlliciia  :  tlicrc  Mas 
something  about  it  that  did  not  look  cxiu  th  like  diplillinia, 
and  I  refused  to  put  it  in  the  diplitlicria  w  ai(L  1 1  w  as  sncli  a 
suspicious  case  that  it  was  taken  into  the  hosjiital  and  put  into 
a  room  by  itself  in  our  isolating  Avarck  and  (piitc  a  inunkiT  oi'  tlie 
men  on  the  staff  saw  it,  and  tlu-rc  was  no  donlit  that  ii  was  a 
case,  —  that  both  of  tluMii.  tor  the  same  history  applies  to  Ixith. 

—  that  both  of  them  wciv  cases  of  hcipcs  and  not  dijilitheria, 
and  the  diffeix'ntial  points  wric  that  tlic  ]iiasscs.  wliich  looked 
something  like  nicmbiaiie,  could  be  sciajicd  awa\-  honing  in- 
stead of  afresh,  bleeding  surface,  an  old  sui  face,  -  ulci'iation, 

—  which  looked  like  one  of  tlic  indolent  ulcers  A\bicli  aic  some- 
times seen  on  the  outside  of  the  lip.  And  tlieii.  llicy  iie\er 
come  together,  they  ne\ei-  spread  at  all.  tbeii-  edges  aie  slightly 
raised,  but  not  reddened  in  the  way  that  appeals  when  you  have 
a  di[)hthentic  patch. 

.\nother  disease  that  is  sometimes  mistaken  fo]'  diphthciia  is 
cancer  of  the  tonsil,  wdiich  I  have  seen  mistaken  twice,  and 
where  the  death  of  the  [)atient,  months  afti'iw  aids,  from  the 
disease,  proved  the  correctness  of  the  diagnosis.  In  that  case 
tlu!  diagnosis  was  made  on  the  follicular  character  of  the  dis- 
ease, the  fact  that  the  tonsil  was  s})ongy  ;  it  was  clotted  and 
more  spongy  than  it  is  in  diphtheria,  and  the  slough  w  ent  (lee])er 
than  as  a  rule  it  does  in  diphtheria  ;  but.  after  all  has  been  said 
about  the  diagnosis  and  tlie  diseases  that  can  be  mistaken  for 
diphtheria,  the  fact  remains  tliat  it  is  often  \riy  dii'licnlt.  im[)os- 
sible,  I  think,  to  make  an  al)siilute  diagnosis  lietweeu  diphtheria 
and  some  of  the   diseases  w  ith  which  it  is  often  confounded. 

Then  the  differential  diagnosis  between  diplitberia  and  what 
is  called  memlminous  crou[)  has  often  come  up  and  has  caused 
a  great  deal  of  trouble.  In  the  last  number,  or  one  of  the  last 
numbers,  of  the  Lancel-,  Dr.  Martin  reported  six  cases  of  diph- 
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thsria  in  which  lie  had  done  tracheotomy.  In  one  of  them 
th  'If  had  never  been  tlic  k'ast  sign  of  any  membrane  in  the 
throiit  or  aiiywhcic  else,  altlioiioh  thei'e  had  been  hirvngo.scopic 
CKamiiiations  and  microscopic.  The  chihl  hnally  died  after 
la^yngotomy,  from  diphtlicria.  Tlic  doctor  examined  carefullj' 
the  Inngs.  tlie  throat,  the  traclica,  and  no  membrane  coukl  be 
g33n.  He  then  examined  it  with  the  microscope,  and  numerous 
flakes  of  membrane  weic  seen  just  above  the  vocal  cords.  I 
forget  just  wlu're.  and  in  that  membrane  were  Klebssobacill, 
making  the  diagnosis  absolutely  sure.  In  another  case  that  I 
remember  that  was  sent  to  the  hospital  by  two  physicians  who 
were  ex[)erts  in  this  laanch,  they  \Aere  sent  in  as  a  case  of 
laryngeal  obstrnetion  for  operation.  There  was  oidy  one  place 
to  ])ut  it  I'oi'  (ipeiation.  and  that  A\as  in  the  diphtheria  ward. 
The  tube  was  instMted  bid  did  not  !)ring  relief.  The  trouble 
increased,  making  tii:"  diagnosis  of  diphtheria  absolutely  sure, 
although  there  was  nothing  in  tlu-  throat  or  in  the  larynx  or 
any  i)a.rt  visible  to  the  laryngoseope. 

So  it  seems  to  me  that  all  eases  of  suspected  diphtheria  should 
be  considered  diplitheiia  until  the  element  of  time  has  come  in 
to  make  the  diagnosis  sure. 

Di:.  I)ri;(;iN.  I  would  like  to  ask  Dr.  Prescott  as  to  his  idea 
of  attempting  a  differential  diagnosis  between  diphtheria  and 
the  so-called  membranous  croup.  —  if  he  recognizes  a  difference 
which  is  capable  of  demonstration  in  aiiv  way? 

Dr.  Pukscott.  1  do  not  believe  there  is  ai'iy  difference  atall. 
I  believe  that  every  ease  of  nieniliranous  (■i(fnp  is  diphtheria,  and 
the  reason  there  are  so  many  eases  ])ut  down  as  memlnunous 
croup  is  because  the  membrane  eainiot  be  set  n  ;  but  in  the  case 
I  referred  to  that  Avas  reported  ly  Di'.  Martin  in  Ivondon  you 
could  not  see  any  meinhraiu'  at  all.  but  it  was  diphtheria  without 
any  (pu'stion.  It  does  not  seem  to  nu'  there  can  be  any  such 
thing  as  mem])ran()us  cronp  without  being  diphtheria.  There 
is  croup  without  any  diplithei  ia,  but  no  membranous  croup. 

The  CuAIiaiAN.     I  will  now  call  on  Dr.  JMcCollom. 

Remakk.s  of  Di:.  J.  H.  iNIcCollom. 

Mr.  Prc><iileiit  ami  (roiflcynoi  :  —  I  have  l)jen  very  much 
interested  in  the  paper  of  Mr.  Coffey,  and  also  in  the  remarks 
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of  Dr.  Prescott.  I  think  that  the  danger  of  contagion  from 
mild  eases  of  (hphtheria  is  not  fully  appreciated  by  the  jiuhlie  at 
large.  Children,  w  ho  have  these  slight  attacks,  attend  school 
during  the  whole  coui-se  of  the  illness  and  thus  become  potent 
factors  in  causing  the  spread  of  the  disease.  A  short  time  ago 
I  made  an  analysis  of  some  11,000  cases  of  diphtheria  that 
occurred  in  Boston  during  a  period  of  five  yeai-s,  and  it  was  very 
interesting  to  note  the  marked  diminution  in  the  number  of 
reported  cases  in  vacation  time  as  compared  with  those  reported 
during  term  time. 

Diphtheria  of  the  lungs,  Avhich  is  frequently  mistaken  for 
crou])ous  pneumonia,  is  another  source  of  contagion  which  has 
not  received  projier  attention.  Some  three  or  four  years  ago 
Dr.  Thayer,  of  Brooklyn,  N.  Y.,  published  a  very  instructive 
pamphlet  on  the  relation  of  inieumonia  to  diphtheria,  in  which 
he  showed  conclusively  that  many  cases  of  sujjposed  croujxms 
pneumonia  were  in  realit}-  cases  of  diphtheria  of  the  lungs.  Of 
coui-se,  during  life,  it  is  impossible  to  diagiu)se  these  cases  with 
any  degree  of  accuracy;  but  the  fact  of  their  existence  may 
often  exj)lain  an  outbreak  of  di})htheria  in  a  given  locality. 

Domestic  animals,  particularly  cats,  are  frequently  a  source 
of  contagion. 

In  the  Sanitarian  of  August,  1891,  is  a  valuable  jiaper  by 
Dr.  E.  Klein,  of  London,  entitled  "A  Contribution  to  the 
Etiology  of  Diphtheria,"  in  which  the  author  cites  several 
instances  where  cases  of  diphtheria  in  children  were  directly 
traced  to  the  disease  in  cats.  It  is  important  to  observe,  as 
bearing  on  the  subject  of  diphtheria  in  the  cat,  that  in  this 
animal  the  disease  in  its  symptoms  and  j^athology  is  a  lung 
disease,  and  for  this  reiuson  has  been  overlooked  by  many 
observei-s.  Cows  may  have  diphtheria,  and  when  ill  with  this 
disea.se  may  communicate  it  through  the  milk.  The  conditions 
of  cows  ill  with  dijihtheria.  as  described  by  Dr.  Klein  in  the 
article  just  mentioned,  is  as  follows  :  — 

"  Two  milch  cows  were  inoculated  Avith  a  broth  culture  of 
the  di[)htheria  bacillus  derived  from  human  dij)htheria.  In 
each  case  a  Pravaz  S3"ringeful  was  injected  into  the  siibcutane- 
ous  and  muscular  tissue  of  tlie  left  shoulder.  On  th.e  second 
and  third  days  there  was  already  noticed  a  soft  but  tender 
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swelling  in  the  muscle  and  the  subcutaneous  tissue  of  the  left 
sliouhler;  this  swelling  increased  from  da}'  to  day,  and  reached 
its  maxinnun  about  the  end  of  the  week;  then  it  gradually 
became  siualK-r  Init  firm.  The  temperature  of  both  animals 
was  liiiscil  on  the  second  and  third  day,  on  which  days  they  left 
off  lee(Ung,  but  after  this  became  apparently  normal.  Both 
animals  exhibited  a  slight  cougli.  l)cginning  with  the  eighth  to 
teiitli  (law  and  this  gradually  increased.  One  animal  left  off" 
feeding  and  runnnating  on  the  twelftli  day.  'fell  in'  consider- 
ably, and  dlvd  in  the  night  from  the  foiuleenth  to  fifteenth 
day:  the  other  animal  on  the  twenty-third  to  twenty-fourtli  left 
off  taking  food.  •  fell  in"  very  much,  and  was  very  ill ;  it  was 
killed  on  the  twcnty-lifth  day. 

"In  l)Oth  animals,  begillning^^  ith  the  hfth  day,  there  appeared 
oil  the  skin  of  the  ndder.  less  on  the  teats,  red  raised  pai)ules, 
whicli  in  a  day  changed  to  vesicles,  siurounded  by  a  rim  of  in- 
jected skin  :  the  contents  of  the  \esieles  wa,s  a  clear  l3nn[)h,  the 
skin  underneath  was  nuicli  indiuated  and  felt  like  a  module; 
next  day  the  contents  of  the  vesicles  had  become  purulent,  i.e., 
the  vesicle  had  changed  into  a  pustule  ;  in  another  day  the 
[justule  <lricd  into  a  brownish-black  crust,  with  a  sore  under- 
neath :  this  crust  became  thickci'  and  larger  for  a  couple  of 
davs.  then  became  loost'  and  soon  fell  off.  a  dry  healing  sore 
remaining  underneath.  The  \\liole  period  of  the  eruption  of 
pa[)ules  leading  to  vesicles,  then  to  pustidcs,  and  then  to  black 
crusts  w  hieli,  when  falling  off,  left  a  healing  dry  sore  behind, 
occupied  live  to  seven  days.  The  ei  uption  did  not  appear  in 
one  cro}) ;  new  papules  and  vesicles  came  up  on  the  udder  of 
one  cow  almost  daily  between  tlic  tiftli  and  eleventh  day  aftei- 
iimculation,  in  the  other  cow  between  the  sixth  and  tenth  day; 
the  total  number  of  vesicles  in  the  former  (!Ow  amounted  to 
about  twenty-four  (Mi  the  udder,  foui'  on  the  teats;  in  the  latter 
they  were  all  on  the  udder  and  amounted  to  eight  in  all.  The 
size  of  the  vesicles  and  pustules  differed;  some  were  not  more 
than  oneeigbtli  of  an  inch,  others  larger,  up  to  ^y-f  of  an  inch 
in  diamctei  :  they  bad  all  a  rounded  outline,  some  showed  a 
dark  centre.  From  one  of  the  above  cows  on  the  fifth  day 
milk  was  received  from  a.  healthy  teat,  having  ])reviously  thor- 
oughly disinfected  the  outside  of  the  teat  and  the  milker's 
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liaiul;  from  this  milk  cultivations  were  inadt;,  and  it  was  found 
that  thirty-two  coh)nies  of  the  diphtheria  hacillus  withftut  any 
contamination  were  obtained  from  one  cubic  ('cntimetic  of  the 
milk." 

Examples  are  given  by  careful  observers  of  the  importation 
of  dii)htlieria  by  turkeys  and  also  by  pigeons.  It  is  probable 
that  diplitheria  may  occur  in  all  domesticated  animals. 

Ivcgarding  the  question  of  the  differential  diagnosis  of  ton- 
sililis  and  diphtheria. 

1  tliink  that  it  is  frequently  impossible  to  decide  delinitely 
for  the  first  two  or  three  days  of  the  illness,  between  the  two 
diseases.  Again  a  case  when  first  seen  may  j)resent  all  the 
typical  attacks  of  tonsilitis,  but  in  a  day  or  two  the  diphtheritic 
membrane  may  become  manifest.  These  obscure  cases  occur 
so  fre<iuently  in  practice  that  I  have  come  to  look  upon  all 
cases  of  sore  throat  with  grave  suspicion.  As  illustrating  this 
point  the  history  of  a  slight  outbreak  of  diphtheria  in  an  insti- 
tution in  a  neighboring  State  may  not  be  amiss. 

A  patient  was  admitted  ill  with  a  supposed  case  of  tonsilitis, 
and  in  a  short  time  four  or  li\c  ])ers()ns,  wlio  liad  been  in  inti- 
mate relation  with  the  tiist,  were  taken  ill  with  (Hphthei'ia. 
The  drainage  and  hygienii-  conditions  of  the  l>uilding  Avere 
examined  and  found  to  be  satisfactory.  Aftei'  tlic  recovery  of 
the  patients  the,  j)remises  were  very  carefully  disinfected.  In 
about  six  months  a  second  patient  with  a  slight  sore  throat  was 
admitted,  and  there  was  again  an  outbreak  of  diphtheria  in  this 
institution. 

A  few  yeai's  ago  at  one  of  the  summer  hotels  in  this  State, 
where  particular  attention  had  liecn  [)aid  to  drainage  and  to  all 
the  details  of  hygiene.  tluMc  was  an  outbreak  ot  diphtlu'ria, 
which  could  be  traced,  without  nuu  h  doubt,  to  a  mild  attack  of 
so-called  tonsilitis. 

In  Dr.  Abbott's  valuable  paper  on  diphtheria  in  Massachusetts 
the  significant  statement  is  made  that  the  chief  characteristics 
of  the  four  towns  in  which  there  were  no  deaths  from  diphtheria 
were  their  inaccessibility.  None  of  them  were  near  a  railway 
line.  One  is  separated  from  the  State  by  a  high  range  of  hills ; 
another  is  an  island. 

When  there  are  so  many  avenues  for  direct  infection  from 
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human  beings  and  from  the  domestic  animals  ill  with  the 
disease,  it  seems  nuich  more  reasonable  to  consider  contagion  as 
tlie  cause  rather  than  im[)erfect  drainage. 

Mr.  Coffev  stated  in  his  jiapcr  tliat  no  attempt  was  made  to 
dishifcct  tilt''  scliool  hooks.  1  think  that  this  is  a  m:. Iter  that 
requires  the  rarclul  atti,'nii()ii  of  every  member  of  a  board  of 
health.  That  contaminated  books  are  actiA'e  agents  for  spread- 
ing the  disease  must  be  admitted  by  all.  How  we  can  render 
these  books  harmless  I  am  unable  to  say. 

The  iniportaiii  c  oi  recognizing  the  tact  that  membranous  croup 
and  diplitht'i ia  are  one  and  the  same  disease,  and  that  isolation 
is  as  nrccssary  in  the  one  as  in  tlie  other,  is  very  great.  Before 
reports  ot  eases  of  membranous  croup  were  required  in  Boston, 
it  was  of  frequent  occurrence  that  a  death  from  croup,  so  called, 
would  be  followed  by  an  outbreak  of  diphtheria  in  the  same 
family. 

A  great  deal  has  been  said,  of  late,  about  the  increase  in  the 
number  of  cases  of  diphtheria  in  Massachusetts.  Regarding  the 
iruK  asc  in  tlie  State  at  huge  I  am  unable  to  speak,  but  in  Suffolk 
County  for  the  yi'ais  ])revious  to  1857  the  ratio  of  deaths 
from  croup,  putrid  sore  throat,  and  epidemic  sfiie  throat,  to  the 
living,  was  as  great  as  that  I'roni  croup  and  dijilitheria  for  the 
j)ast  thirty  years.  Tlic  terms  putrid  sore  tludat"'  and  "eiiidemic 
sore  throat"  do  not  appear  in  tlie  registration  ie])orts  for  the  last 
thirty  years.  The  fact  is.  diphtheria  was  even  more  jnevalent 
forty  ycais  ago  than  now  ,  hut  it  was  not  recognized  as  a  distinct 
disease,  and  therefore,  does  not  appear  on  the  registration  report 
of  that  time  as  a  cause  of  deatli. 

The  fad,  as  the  experiments  of  Klebs  and  Loeffler  prove,  that 
the  sound  miU'ous  membrane  will  not  absorl)  the  diphtheritic 
poison,  explains  why  di])htheria  is  so  frecpient  a  complication  of 
scarlet  fever  and  measles.  I  am  inclined  to  thiidc  that  mild 
attacks  of  diphtheria  during  the  course  of  scarlet  fever  and 
measles  are  of  much  more  frequent  occurrence  than  Ave  are  apt 
to  believe.  The  importance  of  isolation  in  diphtheiia  is 
acknowledged  by  all.  but  there  is  nruch  diversity  of  opinion 
regarding  the  length  of  time  tliat  isolation  should  continue.  It 
seems  tf)  me  that  a  period  of  at  least  seven  days  should  elapse, 
after  all  morbid  appearances  have  disappeared  from  the  throat. 
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before  the  patient  can  be  considered  free  from  the  disease,  and 
therefore  no  h)nger  a  source  of  danger  to  the  i)ublic. 

The  PuEsiDEXT.  Dr.  Prince  and  Dr.  Woodward  are  un- 
fortunately not  here.  The  wliole  subject  is  open  for  discus- 
.sion,  and  it  is  hoped  that  the  membei-s  of  the  association  will 
discuss  it  freely  from  their  particular  jjoint  of  view. 

Mr.  Coffey.  I  would  like  to  have  some  of  the  physicians 
here  relate  what  experience  they  have  had  as  relates  to  the  effects 
of  soil  upon  this  disease.  I  confess  that  my  experience  of  nine 
years  lias  led  me  to  attach  a  great  deal  of  importance  to  the 
condition  of  the  soil  and  the  exposure.  I  know  of  two  districts 
in  Worcester,  the  sanitary  condition  of  which  is  veij  poor, 
one  of  these  is  in  the  oldest  section  of  the  city  where  the 
peoj^le  are  the  very  poorest,  and  the  soil  is  sandy,  a  veritable 
sandbank,  in  fact.  The  other  is  on  a  hillside  with  a  northwestern 
ex})osure,  where  the  soil  is  of  a  rocky  nature,  and  where  there 
is  good  drainage.  In  one  of  those  ilistricts,  although  it  is  the 
poorest  in  the  city,  we  have  almost  no  diphtheria  at  all,  — in 
looking  back  in  the  records  since  1884  when  Ave  fii-st  began  to 
have  the  eases  of  diphtheria  rei)orted,  I  do  not  remember  any 
case  in  that  district  with  the  sandy  soil.  In  the  other  I  haven't 
any  recollection  of  but  one  case.  Now  this  district  whicli  you 
see  on  this  ma[)  is  one  of  the  best  we  have.  AVith  tlic  exception 
of  that  very  lowest  part  the  population  is  composed  of  tlie  very 
best  mechanics  in  the  city.  The  houses  are  all  good,  and  cost 
from  83,000  to  80,000  each,  some  of  them  occupied  by  mechanics 
and  some  of  them  by  business  men.  There  is  another  district 
in  the  city,  the  very  heart  of  the  city,  that  is  occujjied  by  the 
laboring  classes,  the  poorest  Avorking  people  in  the  city  and  tlie 
oldest  settled  portion,  down  through  which  Mill  Brook,  the  main 
sewer  of  the  city,  runs,  where  we  have  scarcely  any  dij^htheria. 
That  is  a  gravelly  soil,  while  in  this  district  it  is  a  wet,  clayey 
soil ;  and  there  is  another  district  in  the  southeastern  part  of  the 
city  with  somewhat  similar  conditions,  mechanics  and  a  very  fair 
class  of  liouses,  but  the  same  natural  conditions:  wet,  clayevsoil, 
rather  swampy.  We  have  diphtheria  there  regularly.  Nearly 
every  year  we  have  some  cases:  so  that  tliose  things,  as  I  sav, 
coming  to  my  knowledge  while  I  have  been  acting  as  chief 
inspector,  lead  me  to  think  that  the  soil  has  a  gi-eat  deal  to  do 
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with  it  :  and  in  iuldition  to  that  a  hook  eaine  into  my  posses- 
sion lately.  ;i  hook  ■which  I  saw  in  the  ] obsession  (i  Ph  I'. 
Sedgwiek.  hy  I))-.  Tliorne,  of  England.    It  was  on  diphtheiia. 

attaches  a  great  deal  of  importance  to  soil,  —  in  fact  moie 
importance  to  soil  than  to  any  other  single  thing,  1  tliink.  Did 
you  read  it.  Professor? 

I'kok.  Skdgwick.    Not  from  that  point  of  vieAv. 

Mi;.  Coffey.  Dr.  McCoUom's  remarks,  and  those  of  Dr. 
Prescott,  hrought  to  my  mind  the  fact  that  I  foigot  to  say  in 
my  talk  that  several  of  these  cases  —  I  believe  1  did  allude  to 
one  of  them  as  having  been  in  school  several  days  w  iih  a  soie 
throat.  Now,  there  were  tlnee  or  foin-  of  those  cases  that  were 
not  rei)ortcd  until  the  d:iy  tl  at  death  occuired.  Ihe  jintient 
had  Ihhmi  attending-  school  for  several  days  with  symptoms  of 
sore  throat,  the  family  rcoai(Hng  it  as  an  oidiiiaiy  soie  thioat. 

I  have  in  niiiid  a  nirl  of  li)  years  of  age  that  was  in  school  np 
to  within  two  or  three  days  of  her  death,  and  was  kept  from 
school  only  to  help  her  mother  do  the  washing.  She  had  been 
troubled  with  sore  throat  foi'  some  time.  None  of  these  gentle- 
men \\li()  discussed  the  sid)jcct  alluded  to  this  question  of  soil, 
and,  as  I  sa\.  mv  ;ittciitioii  lias  been  attracted  to  it  by  my  ex- 
pericntc  ill  Worcester,  AAbieh  has  led  me  to  believe  that  ceitaiidy 
in  \\'tii ri  sii  1  il  seems  to  have  some  effect,  and  1  did  not  knoAv 
but  that  \\\r  larL;e  experience  that  Dr.  McCollom  has  in  Boston 
might  have  \  (11  liini  some  information  on  these  matters  that 
would  be  (.f  iiileivsi.  I  would  like  to  inquire  how  many  cases 
of  diphtheria  you  lia\c  iii  the  l)ack  Bay  district.  Is  it  veiy 
prevalent  in  that  district? 

Di;.  McCollom.  In  reply  to  Mr.  Coffey's  question  1  Avould 
say  that  the  ratio  of  cases  of  diphtheria  to  the  tliousand  of 
]>opidation  is  not  mncli  higher  in  the  poorer  paits  of  the  city 
thiui  it  is  in  the  bettei'.  For  instance,  the  ratio  for  1891,  in 
ward  11.  was  one  to  the  thousand  as  compared  Avitli  that  of 
Avard  0.  winch  was  two.    It  nuist  be  borne  in  mind  that  ward 

II  has  an  average  population  of  'A  to  the  acre;  that  the  houses 
have  the  modei-n  sanitary  api)liances ;  and  that  the  majority 
of  the  residents  ■.ivc  out  of  town  during  the  summer  months, 
Avhile  in  Avard  0,  with  an  aveiage  i)0))ulation  of  90  to  the  acre, 
the  houses  are  old  and  filthy,  the  sanitary  appliances  are  de- 
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fective,  and  the  residents  remain  in  tlie  city  during  the  entire 
year. 

Ahhon_o-h  a  clayey  soil,  damp  houses,  tiltliy  cellars,  and  defec- 
tive drainage  may  have  an  indii'cct  iiithicncr  (in  the  prevalence 
of  diphtheria  by  renderino-  people  living  in  such  houses  more 
susceptible  to  contagion,  I  think  that  \vi'  nuist  hmk  on  personal 
infection  as  tlie  most  potent  taclor  in  the  spread  of  tlie  disease. 
Tlie  point  that  I  wish  to  establish  is  this,  tliat  we  nuist  not 
consider  that  when  the  sanitary  conditions  of  the  dwellings 
have  been  improved  that  we  have  done  oui-  wliole  duty,  but 
that  the  most  important  p;u1  of  the  work  of  stamping  out  the 
disease  is  to  reduce  all  chanci's  of  contagion  to  the  mininnini. 
As  bearing  on  this  jjoint  it  is  of  intcicst  to  note  that  in  ward  1, 
East  Boston,  which  is  situated  on  a  hill,  there  is  much  more 
diphtlieria  tiiaii  in  waid  2,  situated  on  the  Hats,  the  sanitary  (con- 
dition of  whi(-h  is  fai'  from  sat  isfactoiy. 

The  book  of  which  'Sir.  (  otfi'v  speaks  is  an  ex'tremely  vain- 
able  one.  Notwithstanding,  however,  the  arguments  advanced 
in  it,  mv  experienct'  in  investigating  the  cases  of  diphtheria  in 
Boston  for  the  past  few  years  teaches  me  that  we  must  look  to 
contagion  and  not  to  imperfect  drainage  for  the  cause  of  the 
spread  of  the  disease. 

In  point  of  fact  only  about  fifty  pei'  cent  of  the  houses,  in 
which  diphtheria  occurs  in  Boston,  have  defective  drainage. 

Mil.  CoFl^EY.  I  want  to  say  one  word  nioiv.  Mi.  l*i(-<i(lciit. 
I  do  not  wish  to  he  understoixl  as  liaving  said  or  helieving  that 
wet  soil  Cause-,  di ;  ihi  heria  nor  undersia.iidiiig  !)r,  'I'liorne  to  say 
so.  I  do  not  believe  the  soil  causes  diphtheria.  There  must  be 
the  germ  there  to  cause  diphtheria.  What  I  do  believe,  or  what 
I  have  been  inclined  to  believe,  is  that  in  this  wet  soil  tlie  gei'm 
was  probably  more  ])i-olilic.  tliat  it  wcudd  cultivate  the  diph- 
theritic germ  in  larger  (]uaiitities.  and  that  this  living  in  a 
])articular  district  where  those  conditions  prevail  would  by 
reason  of  this  dampness  render  the  peoj)le  more  susceptible  to 
take  the  disease.  That  is  the  meaning  which  I  think  Dr.  Thonie 
intended  to  convey,  and  that  is  what  my  own  experience  leads 
me  to  think. 

I  agree  fully  with  Dr.  Abbott  about  these  dry  systems  for 
public  school  buildings.  I  do  not  believe  in  them.  I  believe  the 
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perfect  system  of  sewer  disposal  is  the  water  S3'stem,  where  you 
have  sewers,  and  in  this  case  w  f  \\  ()uhl  not  ap[)rove  of  this 
school  bein^-  opened  until  they  liail  coiuiected  it  directly  witli 
the  sewer:  and  nndt'r  tlir  SL-ats  in  that  school  they  snsjjended  a 
latrine  Icadinc;-  tlirectly  td  the  scwt'r,  tlioron^ldy  calked  and 
made  ti^ht,  with  a  lillino-  tank  (•( mtaining  lil'teen  gallons  of 
water,  worked  antoniatieally.  and  w  hich  i-an  he  regulated  to  he 
operatcil  last  or  slow:  and  this  lit'tccn  gallons  can  he  sent  to  the 
sewer,  and  tlic  matter  cari  ieil  aw  ay  directly  to  the  sewer.  That 
was  eivcted  directly  in  thai  \aidt,  and  around  and  about  it  is 
open  for  ins|n'cti()ii  :  \  on  can  get  in  and  around  it  and  see  every 
portion  (if  it  :  the  janiior  can  get  in  there  and  wash  the  entire 
vault  out  if  by  any  chance  any  matter  should  get  spilled  over 
the  side.  I  think  now  with  (he  system  of  drainage  and  the 
system  of  ventilation  we  ha\c  pretty  near  a  perfect  system, 
althongh  1  think  the  best  system  is  where  the  closets  are  in  an 
annex  mil  cDiniccted  with  the  schoolroom  except  by  a  covered 
passageway  (i|ien  at  the  sides. 

I'he  fact  that  in  \\'orcestt'r  the  most  of  the  cases  of  diph- 
tluria  ai-i'  in  districts  wheie  the  sanitary  conditions  are  good,  is 
a  [)oint  that  will  hear  investigation  :  hii-  it  is  a  fact  that  where 
the  houses  ai'e  prox  ided  w  ith  lair  sa,nita,ry  appliances,  we  have 
this  condition  of  things,  w  lieieas,  in  the  case  of  other  houses, 
many  of  them  are  I'onnd  to  have  defective  drains,  and  yet  we 
do  not  have  an\'  icports  of  diphtheria,  from  that  section.  I 
want  to  refei'  to  this  hook  of  Dr.  Tliorne's.  After  going  over 
this  sidiject  and  iiixcstigating  a.  nnmlun' of  e]iidi'mics  in  Eng- 
land, Scotland,  and  Wales,  he  Inis  come  to  the  conclusion  that 
the  soil  has  a,  great  deal  to  do  w  ilh  il  :  and  he  cites  a.  niunber  of 
medical  gentlemen  who  have  in\ est i^ated  the  subject,  some  of 
whom  question  whether  the  soil  itself  has  so  much  to  do  with 
it,  but  say  that  it  may  be  due  to  the  rise  and  fall  of  the  ground 
water  in  the  soil  ;  and  one  authority  whom  he  (juotes  is  of  the 
opinion  that  perhaps  the  diphtlieritic  germ  is  in  the  soil,  and 
the  rise  of  the  water  forces  that  out  into  the  air,  and,  of  course, 
incidentally,  the  ])eople  who  are  living  in  the  vicinity  of  the 
wet  soil,  being  snl)iected  to  this,  are  rendered  more  susceptible. 
Of  coui-se  thcii  hodily  energies  are  lowered,  and  therefore  they 
are  in  a  condition  more  easily  to  contract  disea.se  ;  and  I  am  cer- 
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tain,  after  my  experience,  that  the  soil,  or  the  jise  and  fall  of 
the  ground  water  in  the  soil,  has  a  good  deal  to  do  with  it. 
And  he  said,  too,  that  some  instances  had  heen  cited  where 
epidemics  have  occurred  where  the  surface  soil  was  gravel  or 
sand.  He  said  that  might  he  true,  but  underneath  that  surface 
of  gravel  was  a  hard  clay  which  rendered  that  really  a  cistern, 
and  that  the  watei'  did  not  get  a  chance  to  leach  off  or  run 
away.  I  think  it  is  a  l)ook  that  might  be  read  with  a  great 
deal  of  advantage  by  health  officers. 

Mk.  Coffkv.  I  would  like  to  ask  Dr.  Durgin  if  lu-  would 
consider  that  defective  drains  had  an  effect  upon  the  licaltli  of 
the  family?  For  instance,  [)hysicians  come  to  nic  and  say  thcv 
would  like  to  have  a  certain  house  investigated,  that  tlit-y  have 
been  having  repeated  cases  of  sore  throat.- — not  diplithci ia.  but 
sore  throat ;  they  have  had  them  this  year  and  last  year  and 
year  before  that,  and  the}-  ask  us  to  examine  the  diainaLif  nf 
those  houses  and  see  if  there  is  not  .something  AVrong:  tin  y  say 
the  cases  do  not  seem  to  yield  to  treatment,  and  that  the 
general  health  of  the  people  is  running  (Ioami.  and  we  send  an 
inspector  to  such  a  house  and  usually  find  it  in  a  defective 
condition. 

Dk.  Durgin.  I  think  that  it  is  aver}-  common  ex})erience  in 
our  cities  for  physicians  to  find  repeated  attacks  of  sore  tliioat, 
which  do  not  mend  by  treatment,  and  the  board  of  health  is 
asked  to  examine  the  house,  and  it  is  a  common  experience  to 
find  the  drain  defective.  T  think  it  is  accepted  in  the  ])rofession 
that  there  is  a  suspicious  coniicction  between  broken  drains  and 
sore  throats.  It  is  well  iccooni/.cd  that  where  there  is  an  irri- 
tated throat  the  diphtheritic  poison  takes  effect  much  quicker. 
A  sore  throat  is  more  likely  to  be  attacked  b}  di])htheria  than 
a  healthy  throat.  A  case  occurs  to  me  A\hich  I  saw  a  fcAv 
weeks  ago  in  a  child  ten  years  old.  I  saw  it  on  Sunday  even- 
ing and  Monday  morning.  On  Sunday  evening  it  had  a  tem- 
perature of  108.  with  a  pulse  of  120,  and  appeared  quite  sick 
with  a  simple  tonsilitis.  I  saw  it  the  next  forenoon  and  tlie 
temperature  had  dropped  to  normal  and  the  pulse  to  84  ;  the 
throat  had  changed  so  much  and  the  child  appearing  so  well  1 
told  the  family  I  would  not  see  it  again  unless  something  new 
appeared.    The  child  continued  (o  improve  foi-  live  days  and 
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was  quite  well,  when  the  child  again  became  ill  and  they  sent 
for  me,  and  I  tlicii  found  a.  plain  case  of  di[)htlieria. 

It  seems  to  liie  tliat  such  cases  aic  not  uiiconnnon  and  rather 
indicate  that  tlie  sore  tlnoat  picseiits  the  most  fa,voraI)le  condi- 
tion for  the  lodgement  of  tlie  (hpht  licritic  poison. 

Dr.  Pi;FS('(rrr.  1  was  for  neaily  three  years  in  the  admit- 
ting" oihce  of  tlie  Hoston  ('ity  I  lospital,  and  in  that  position  I 
saw  a.  great  ma,n\'  cjises  of  meml )ra nons  cionp  Avliich  were  sent 
in  there  foi'  operation.  I  ne\'er  saw  one  in  wliicli  tliere  was  not 
mend)rani',  eitlier  in  the  larynx  or  below  tlie  larynx,  whicli  was 
found  at  the  time  of  operation,  and  it  does  not  seem  to  me 
possihh'  tliat  there  can  be  an\-case  of  mendiraiious  croup  which 
is  not  identical  with  diphtheria,  although  there  may  be  cases  of 
diphtheria  which  are  not  dependent  upon  Klebs-Loettler 
bacillus. 

AniioTT.  Peiliaps  we  should  come  to  a,  liettcr  understand- 
ing in  this  \vhole  matter,  if  we  make  a,  shar[)er  distinction  l)e- 
tween  causes  and  conditions.  If,  for  example,  you  ])ut  a.  half- 
dozen  children  of  different  ages,  some  of  them  (piite  vfiung,  into 
a  small  tenement  of  om-  or  two  rooms,  together  with  their  par- 
ents, and  in  these  rooms  they  eid,  drink,  sleep,  and  cook  tlieir 
food,  ;ind  lire  b(.>rn  there  and  die  there,  we  are  more  lik'eh' to  find 
diphtlierin  spreading  under  such  conditions,  than  in  a  lai'ge  and 
I'oomy  house  in  wliieii  the  occupants  are  few  in  number.  We 
arc  apt  to  say  lh;U  oxcrcrowding  and  dani[i  cellars  are  causes 
of  diphtheria:  I  do  not  think  so.  they  are  meixdy  conditio!:  If 
the  father  of  a>  large  family  comes  into  his  little  home  from  a 
crowded  horse-car  w  here  he  lias  been  exposed  to  infection,  and 
sits  in  a  small  room  among  his  children,  lie  is  far  more  likelv  to 
spread  infection  than  he  would  be  in  a  lai'gcr  house  with  better 
conditions.  'I'hese  conditions  are  no  more  causes  of  di|ihtheria 
than  is  the  soil  in  \\hich  a  tree  gi'ows  the  cause  of  the  tree. 
The  real  cause  of  the  tree  is  the  seed.  If  you  furnisli  the  seed 
with  light,  air,  heat,  and  moisture  it  will  grow  and  become  a 
tree.  The  same  is  tiue  of  the  germs  of  diphtheria,  if  _you  fur- 
nish them  with  tlie  pioper  comiitions  they  will  flonrisli. 

One  thing  attracted  my  attention  in  connection  with  the 
schoolhouse  at  Worcester,  w  hidi  also  applies  to  maaiv  f)f  tliese 
new  systems  of  ventilating  public  buildings,  andthat  is,  the  liabil- 
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ityof  spreading  a  (•i»iisi(ltM;il)K'  anidunt  of  noxious  and  infectious 
material  throuo-liout  llic  iiriu'liborliood.  llvir  wcic  oOO  children 
whose  excreta  was  deposited  in  one  place  m  the  hasenicut  of  the 
schoolhouse.  The  fecal  niattci-  is  diied  hy  a  enirent  of  air,  at 
not  a  very  high  teni[)erature,  and  a  portion  of  h  nuist  neccssaialy 
l)e  distributed  out-of-doors.  It  is  not  dismfeeied  :  ii  is  simply 
dried.  The  germs  of  disease  are  not  neeessarih  {|e>tio\ed  Ky 
(Irving;  some  are  thus  affected  more  than  otheis.  II  this  is  sim- 
ply a  possible  danger,  it  is  worth  \\  hile  to  make  it  a  matter  of 
further  investigation.  Where  a  schoolhouse  is  located  m  a  city 
having  a  good  system  of  sewers,  there  is  no  excuse  for  having 
it  disconnected  from  the  sewerage  system. 

The  sewer  was  intended  to  receive  excreta,  let  it  go 
there. 

It  seems  to  me  that  the  best  method  of  treating'  bool-is  \\hieli 
have  been  in  an  infV'cted  honse  is  to  luirn  tliem.  The  1)ool<s  aie 
not  worth  much  :  the  life  oi'  a  eliild  is  of  more  eonseipieiiee  than 
the  books,  and  the  same  is  tine  of  many  of  the  books  in  the  ]iiib- 
lic  libraries.  Books  that  are  old  and  of  little  value  may  be  de- 
stroyed. In  actual  practice  I  have  treated  some  books  wha  h 
were  too  valuable  to  destroy,  by  baking  them  in  an  o\eii  healed 
to  a  temperature  of  not  over  800  degrees  Fahr..  sj ncadi n^  i lie 
leaves  in  such  a  manner  as  to  allow  the  heat  to  reaeli  all  parts 
of  tlie  book.  Special  cari'  would  be  necessary  in  the  case  of 
books  witli  rich  bindings. 

The  PitKsiDKNT.  Tlie  next  subject  is  "Dairies  and  Cow 
Stal)les."'     Dr.  Durgiii  will  read  something: 

Du.  Dl"i;(ilN.  I  w  ill  read  a  text  for  the  iiextt()])ic  for  discus- 
sion, in  the  form  of  a  regulation  recently  adopted  by  the  ISostou 
Board  of  Health,  adding  merely  that  thedangtM  to  which  our 
milk  sup])ly  is  exposed  by  the  caitdess  methods  of  production 
and  liandling.  seems  to  us  to  call  for  immediate  and  practical 
work.     Tile  regulation  is  as  follows:  — 

"Whereas,  cows"  milk  is  one  of  the  most  common  and 
necessary  articles  of  food,  and  is  oftentimes  seriously  im])aired 
in  usefulness  and  rendered  dangerous  to  liealth  by  the  want  of 
proper  care  in  its  i)roduction  or  subsequent  treatmenl  oi  hand- 
ling, it  is,  therefore,  ordered  that  the  following  regulations  be 
and  are  hereby  adopted  :  — 
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Si'cfioii  1.  ~  Ko  person  shall  use  any  buildiiio-  as  a  staljle 
for  cows,  unless  it  contains  at  least  l.OHH  euhie  feet  of  s[)aee 
foi'  each  animal,  is  well  lighted  and  \cntilated,  has  tio-lit  loof 
and  lloors.  ^ood  draina^'e,  a,  sn])|)l\  of  \miv  water  and  all  othi-r 
neeessar\  mean  ;  for  maintaining'  the  health  and  o'ood  eondition 
of  the  COW'S,  and  has  ])een  aii|)ro\-ecl  by  the  hoard  of  health. 

fScr/iiiii  2.  —  E\  ei-y  person  nsin^'  any  such  building  shall 
keep  the  saiue  and  the  premises  connected  therewith,  and  all 
land  used  for  the  [)asturaL;'e  of  the  cows,  clean  and  free 
from  liltli. 

Sfrlinn  —  Eveiy  i)erson  kee[)ing  a  mileh  eow  shall  per- 
mit it  to  be  examined  from  time  to  time  as  to  its  freedom  from 
disease  by  a  veterinarian  desigiiatefl  by  the  board  of  liealth. 

'•'•Section  4. — No  pei-son  liaA'ing  an  iiifeetious  disease,  or 
having  recently  been  in  contact  w  ith  any  such  person,  shall 
milk  cows  or  handle  cans,  measures,  or  other  vessels  used  for 
milk  intended  bn-  sale,  or  in  any  way  take  ])art  or  assist  in 
luindliug  milk  intended  foi-  sale  until  all  danger  of  communi- 
eating  such  disease  to  other  j)ei'sons  shall  ha\'e  ])assed. 

Section  5.  —  No  person  shall  sell  or  use  for  luiman  food  the 
milk  of  a  diseased  cow,  oi-  [)ermit  such  milk  to  be  mixed  with 
other  milk  :  noi;  until  it  has  been  boiled,  sell  or  use  sucli  milk, 
or  any  mixture  of  such  milk  for  food,  for  swdne,  or  other 
animals." 

The  PiiESiDENT.  —  Dr.  Peters,  we  shall  be  gkad  to  hear 
from  you. 

Remarks  of  Dr.  Austin  Pe:ters. 

Mr.  Chairman  and  Gentlemen  :  —  T  was  unaware  until  a  day 
or  two  ago  tliat  I  was  expected  to  make  any  remarks  upon  this 
subject,  when  I  ivceived  a  notice  io  the  elf ect  that  -  Dairies  and 
Cow  Stalilcs"  wiadd  be  discussed  by  Di's.  Austin  I'etei's  and 
Alexander  Huri'.  Since  then  I  ha\-e  been  xcry  busy  and  ha\e 
thought  that  ]  would  not  even  ha\-e  lime  to  be  here  to-day,  and 
eonse(p!ently  ha\e  not  picpared  an\  tliing  to  sa\-,  so  I  shall  have 
to  ask  youi'  indulgence  if  I  conliiie  niyself  simply  to  a  few  facts 
that  1  know. 

I  know  that  cows  have  tuberculosis ;  I  know  that  a  cow  with 
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general  tuberculosis  and  a  healthy  udder,  or  that  a  cow  with  a 
tuberculous  udder,  may  give  the  bacillus  of  tuberculosis  iu  her 
milk  ;  I  know  that  giving  that  milk  to  man  or  beast  for  food  will 
produce  the  disease  in  them  to  the  extent  of  forty  or  lifty  per 
cent,  or  at  least  it  will  in  calves  and  pigs,  so  I  do  not  see  why 
it  will  not  in  mankind.  The  bacilli  can  be  dcmonstiatcd  to  be 
present  in  the  milk  by  means  of  a  microscojx-  in  many  cases, 
and  in  other  instances  it  may  be  present,  but  in  siu  h  small 
numbers  as  to  escape  detection  by  a  micioscoiiic  estimation.  I 
also  know  that  in  the  outskirts  of  our  large  ( itics.  particularly 
in  the  eastern  part  of  the  State,  there  is  among  dairy  cows  a 
considerable  amount  of  tuberculosis.  I  am  only  sorry  that  the 
new  regulation  of  the  P>oston  Hoard  of  Health  does  not  applv 
to  a  larger  area  than  that  contained  in  tlie  limits  nf  the  riw.  as 
while  there  are  a  number  of  cows  kept  \\  itliiii  tlie  (  it\  limits, 
yet  the  bulk  of  the  milk  supply  comes  from  the  ailjuiniiig  coun- 
try. In  considering  the  prevention  of  tuberculosis  among 
humans,  forbidding  the  sale  of  milk  from  tuberculous  cows  in 
an  uncooked  state  is  only  stopping  iq)  one  small  loophole,  and 
there  are  other  steps  that  might  be  taken  in  the  future  towards 
checking  its  ravages,  either  by  means  of  statute  or  by  pdjmlar 
education,  such  as  not  allowing  healthy  and  tuberculous  people 
to  sleep  together,  also  preventing  tuberculous  persons  from 
expectorating  in  the  streets,  cars,  and  public  places  as  they  do, 
the  bacilli  which  they  cough  up  diying  and  foniiiiig  part  of 
the  dust  of  the  air  blowing  about  and  iidV  i  ling  ntbeis.  There 
should  also  be  regulations  requiring  tlie  (lisinleetioii  ol'  Kuuns 
or  tenements,  wiiieh  liave  been  occupied  by  e(iiisinnpti\ t  s  lietorc 
allowing  healthy  individuals  to  occupy  llieiii.  1  (loul)t  if  the 
milk  from  tuberculous  cows  causes  more  than  live  per  cent  of 
the  human  tuberculosis,  but  that  the  majoiity  ae(iuire  tuhercu- 
losis  from  other  people  rather  tlian  from  animals.  Only  a  care- 
ful system  of  meat  and  dairy  inspection  carried  on  for  several 
yeai-s,  comparing  the  vital  statistics  under  the  new  and  old 
regimes,  can  show  just  how  im[)ortant  the  danger  from  animal 
infection  is.  Still  I  think  the  animal  is  a  source  of  danger,  and 
that  it  is  taking  a  ste[)  in  the  right  direction  to  attempt  to  de- 
stroy this  source. 

The  old  Society  for  Promoting  Agriculture,  for  which  I  at 
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one  time  had  the  pleasure  of  working,  had  an  experiment  farm 
for  a  couple  of  years  at  Mattapan,  in  Dorchester.  I  had  charge 
of  the  farm,  and  also  assisted  with  the  microscopic  work  which 
Avas  carried  on  in  charge  of  Di'.  Ernst  at  the  bacteriological 
laboratory  of  the  Harvard  Medical  School.  At  the  farm  there 
were  always  kept  ten  or  a  dozen  tuberculous  cows,  and  a.s  soon 
as  wi'  got  tluougli  w  ith  one  cow  I  never  had  any  trouble  in 
finding  anotlicr  diseased  one  to  take  her  place.  Twenty-five 
or  thirt\'  cows  were  used  in  the  experiments,  which  were  care- 
fully coiuhu  ted.  The  pigs  and  calves  were  kept  in  a  separate 
building  from  tlu'  cows,  w  ith  (piite  an  open  s|)ace  between,  and 
the  milk  was  carried  to  them.  l^aeh  call  had  its  individual 
pail,  which  was  scaldi'd  daily,  and  each  had  the  milk  from  a 
certain  cow.  The  pigs  recei\c(l  the  surplus  milk  from  any 
number  of  cows,  which  was  not  leciuired  b}-  the  calves.  The 
calves  and  pigs  used  for  feeding  experiments  were,  as  a  rule, 
killed  when  about  six  months  old.  and  careful  i)ost-mortems 
made  upon  them.  In  most  of  th.e  cases  where  tuberculosis 
existcil  ill  tliese  animals  the  liver  was  the  seat  of  the  disea.se. 
In  one  instance  a  nodule  was  t'oniid  in  one  of  the  kidneys  of  a 
calf,  the  other  organs  beii:g  apparently  healthy,  showing  that 
the  germ  had  almost  eseapi'd  from  tlie  system  througli  one  of 
tlie  ureters  Ix  fore  it  was  caught. 

In  the  consideration  of  a  pure  and  healthful  milk  sujjply 
there  are  other  diseases  to  be  guarded  against  beside  tubei-culo- 
sis.  Milk  is  a  pretty  good  cidtnre  medium  for  various  germs, 
and  it  may  be  a  vehicle  for  conveying  typhoid  fever,  cholera  in- 
fantum, and  similar  maladies;  therefore  it  is  a  very  impoitant 
matter  to  insure  a  proper  milk  supply,  well  worthy  the  consid- 
eration of  every  board  of  health,  and  to  do  it  projjerly  it  seems 
to  me  that  more  can  he  done  by  means  of  State  than  by  local 
legislation. 

Dr..  Alexandkr  This  subject  of  the  inspection  of 

milk  farms  seems  to  me  to  be  a  very  imjiortant  one.  The 
danger  from  glanders,  tuberculosis,  or  any  other  chronic  con- 
tagious disease  is  going  to  increase  rather  than  diminish,  under 
the  present  condition;  to  recci\c  anvtliing  like  a  liealthy  supply 
of  milk  for  oiu"  tables  it  has  got  to  l)e  collected  where  there  is 
the  least  possible  source  of  coiitiimination  ;  for,  allowing  a  few 
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germs  to  get  in  at  the  start,  by  the  time  we  get  it  at  our  tables 
they  have  reproduced  their  kind  a,\vay  up  into  the  millions ; 
thus  it  seems  to  me  tliat  the  stable  is  tlic  iiist  phuc  whc  ic  tlie 
greatest  care  should  be  taken,  and  to  do  this  wr  hiivc  qnt  to 
carry  out  the  strictest  sanitary  and  hyoiciiic  l;n\s.  imt  cnily  in 
regard  to  the  health  of  the  individual  animal,  but  in  ivi^ard  to 
the  surroiuidings,  the  feeding  of  the  animals,  and  the  manncir 
of  milking  tliem  as  Avell. 

It  does  not  follow  because  cows  are  not  the  victims  of  some 
contagious  disease,  tliat  the  milk  coming  from  those  cows  is 
free  from  germs  and  suitable  i'or  food.  * 

The  non-pathogfiiic  gi-rnis  we  caiv  nothing  about  ;  we  are 
constantly  inhaling  tlicm,  and  intioducing  tlicin  into  oiii  >\  slrm 
in  milk,  water,  and  other  articles  of  food.  It  is  the  [lalliogenic 
germs  which  we  must  fear  and  guard  against. 

Tuberculo.sis  is  the  one  of  all  diseases  that  is  creating  the 
greatest  interest,  and  in  passing  I  want  to  say  that  I  do  not 
think  that  tid)ereulosis  i-xists  in  Massaeliusetts  te,  anv  greater 
percent  than  in  other  States,  in  proportion  to  its  population; 
neither  do  1  think  it  exists  to  such  an  alainiing  extent  as  some 
of  our  veterinarians  would  liave  us  believe,  but  that  it  does 
exist  in  the  neighborhood  of  large  cities,  there  is  no  doubt,  and 
now  is  the  time  to  fight  it.  There  can  be  no  doubt  but  that 
the  tubercle  bacillus  is  j)resent  in  the  milk  from  an  animal 
with  lesions  in  the  mammary  gland,  and  experiments  liave 
slunvn  that  it  may  be  })resent  wliere  there  were  no  lesions  of 
the  gland:  and  even  if  we  sliouhl  regard  the  milk  eouiiiig  I'loiu 
these  last  animals  as  being  harmless,  there  still  remains  tlie 
dangers  of  infection  of  it  from  the  outside,  and  this  seems  to 
me  to  be  a  very  fertile  source  of  danger,  if  we  consider  liow 
easily,  under  the  ordinary  methods  of  milking  and  handling, 
anything  in  the  air  might  drop  into  the  milk  \nxi\. 

Although  ghniders  is  not  a  bovine  disease  as  far  as  we  vet 
know,  still  how  eoniinon  it  is  to  find  a  horse  in  an  advanced 
stage  of  glanders  in  the  same  stable  where  milch  cows  are  kept, 
and  under  these  conditions  is  it  not  jjlausible  to  believe  that  the 
bacterium  causing  glanders  might  drop  into  the  milk  during 
the  process  of  milking? 

Tuberculous  animals   being  present  in  a  stable  it  follows 
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tliat  the  tiibende  bacilli  are  Leiiio  con.stautly  tlinnvn  into  the 
air  of  tlie  stable.  It  is  stated  that  cows  do  not  exjjectorate, 
but  to  sa}'  that  they  do  not  coiioli  up  anything  would  not  be 
correct,  and  even  were  it  so,  the  expired  air  must  contain 
tlie  bacilli.  The  bacilli  which  escape  in  the  human  excrement 
go  to  places  where  thev  can  do  no  harm:  not  so  in  the  case 
ol'  that  from  animals;  that  falls  to  tlie  stable  Hoor,  is  later 
thrown  outside  in  a  pile,  and  it  hnall}'  contaminates  the  air 
of  the  stable.  Thus  it  w  ill  l)e  seen  that  milk  coming  from 
stables  where  contagious  diseases  are  present,  even  though  it 
does  not  contain  tlie  l)acilli  of  aii\-  special  disease  when  it 
leaves  llic  niannnai\-  gland,  nia\-  lirctinic  iiil'ccted  from  their 
presence  in  the  aii';  and  w  iUimit  going  any  further  it  is  safe 
to  say  that  the  coiilagioii  nf  ;dl  contagious  diseases  is  all  over 
the  stable  where  animals  suffering  from  such  diseases  are  kept, 
and  hence  the  ready  source  for  contaminating  otherwise  pure 
milk.  And  this  brings  me  to  the  (piestion  of  how  long  the 
bacilli  will  live.  Sunlight  and  cold  ai'e  detrimental  to  their 
growth,  l»ut  they  simply  retard  the  growth,  and  are  very  slow; 
ex[)erinients  have  shown  that  tubertde  bacilli  may  retain  their 
viruU'iit  properties  in  sputum,  which  has  been  in  a  state  of 
dryness  for  three  years. 

At  one  of  the  public  institutions  at  Washington,  I  have 
been  iid'orme(|  that  they  find  considerable  ditHculty  in  keeping 
their  lierd  of  niih'h  cows  free  fi-oni  tnbcri'ulosis,  and  the  oflficers 
of  that  institution  account  foi'  it  from  the  fact  that  these 
animals  graze  on  tlu'  same  gidunds  where  human  tuberculous 
patients  loain,  the  bacilli  retaining  their  virulence  even  though 
in  a  dry  state. 

Thus  it  st'cnis  to  me  if  we  expect  to  receive  anj-thing  like  a 
health\-  snpplv  of  milk,  our  milk  farms  have  got  to  receive  a 
thorough  inspeelion  annually,  semi-annually,  oi'  quarterly  for 
all  contagious  diseases. 

Mi;.  Smith.  1  woidd  like  to  ask  Dr.  Durgin  whether  the 
lioston  lioard  of  Health  has  considered  the  cpiestion  as  to  how 
hir  the  boards  of  health  can  go  in  controlling  the  milk  supply. 
I  have  heard  the  question  asked  In-  ])eisons  here  in  this  room, 
among  whom  there  has  been  some  little  discussion  about  the  ac- 
tion takeJi  by  the  l^oston  Board  of  Health,  and  whether  boards  of 


81 


health  genenill}^  tlirougliout  the  State  would  feel  warranted  in 
taking  similar  action.  It  is  not  a  matter  which  I  have  con- 
sidered at  all,  hut  I  think  there  is  some  douht.  perhaps  partly 
from  a  legal  point  of  view,  in  the  minds  of  those  who  have 
thought  ahout  the  matter,  whether  hoards  of  health  generally 
would  he  warranted  in  passing  rules  as  strong  and  vigorous  as 
those  which  have  heen  read  here  hy  Dr.  Durgin. 

Dr.  Durgin.  The  statute  law  reads  that  hoards  of  health 
shall  make  such  regulations  as  they  deem  necessary  for  the 
protection  of  the  public  health.  We  consulted  our  law  depart- 
ment before  passing  this  regulation,  and  were  told  that  it  was 
right. 

Prof.  Sedgwick.  I  think  the  point  just  made  hy  Dr. 
Durgin  is  the  very  point  that  should  have  the  most  weight  at 
jjresent.  He  has  said,  I  think,  that  in  these  inattei-s  it  is  as 
much  a  question  of  decency  as  of  danger.  I  believe,  however, 
that  the  feeding  to  young  children  or  adults  the  i)artially  de- 
composed food,  even  supposing  it  not  to  contain  the  germs  of 
tuberculosis  or  tyi)hoid  fever,  is  anij)le  Avarrant  for  the  care 
which  the  board  of  liealth  j)roi)oses  to  exercise  over  tlie  milk 
supply;  and  with  regard  to  the  question  raised  by  one  gentle- 
man, I  will  say  further  that  it  seems  to  me  that  it  is  the  duty  of 
the  boards  of  health  to  lead  the  public  as  far  as  they  possibly 
can  in  these  matters.  I  know  that  it  is  not  always  politic,  but  I 
know  that  the  American  jjeople  like  to  be  led  when  their  leaders 
are  competent,  and  I  think  that  if  the  boards  of  health  would 
amply  explain  the  ground  for  their  action,  as  the  Boston  Uoaid 
of  Health  does  in  the  ])reamble  to  these  regulations,  they  would 
have  no  dithculty  in  finding  a  folloAving.  The  whole  j)oint  of 
the  milk  story  is  this :  ^lilk  is  one  of  the  most  conunon  articles 
of  food;  it  is  given  especially  to  the  Aoung.  and  very  hugely 
to  children  under  five  yeai-s  of  age.  It  is  usually  drawn  from 
the  animals  in  stables  which  will  not  bear  description  in  good 
society,  from  cows  which  often  have  flaking  excrement  all  over 
their  flanks,  by  milkmen  who  are  anything  but  clean.  It  is 
drawn  into  milk  pails  which  are  seldom  or  never  thoroiujhly 
cleaned,  sent  to  the  city  over  long  journeys  by  rail,  and  at  last 
arrives  in  the  city,  where  it  is  still  further  delayed,  and  finall}- 
delivered  to  the  consumer  in  a  partially  decomposed  condition. 
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Cliildrcii  need  nonnal  milk.  They  do  not  get  it  from  milk- 
men. As  a  rule,  the  milk  is  at  least  thirty-six  hours  old  Avlien 
it  is  (leli\'ered  in  Boston,  and  it  is  pailially  decomposed, — so 
far.  indeed,  that  it  is  nsnally  acid,  whereas  normal  milk  is  not 
so.  When  yon  a.(hl  to  these  facts  tlie  oilier  fact  that  should  be 
insisted  upon,  that  it  may  contain  the  i^erms  of  disease,  you 
have  a  story  whieli  any  Fair-minded  citi/en.  it  seems  to  me, 
nnisl  letjard  as  de|)lorahle.  'I'lie  wonder  is  that  we  have  stood 
tlie  tliinn'  as  lono-  as  we  liave,  and  the  woiuler  is  that  so  many 
of  us  luive  s\irvived  as  we  ha\f.  IJnt  people  will  say,  "I  drink 
milk,  I  have  drnidc  it  from  childhood,  my  grandfather  drank  it 
and  lived  to  a  good  old  age.""  and  w  ill  argue  tliat.  therefore, 
there  is  no  danger  in  it:  hut  just  hear  in  mind  the  numbers  of 
people  that  ha\-e  not  sui  vi\('d  ;  remember  that  we  are  only  the 
picke(l  few.  al'tei'  all,  that  have  been  able  to  stand  this  and  a 
thousand  otliei-  things  ;  renuanber  tliat  if  we.  the  picked  h'w, 
are  to  be  taken  as' the  illust latiou  of  those  who  have  l)een 
exposed  to  the  dangers  of  the  milk  suppl\-,  it  is  exactU"  like 
taking  the  memlicrs  of  llic  (Irand  Army  when  tliey  are  out  on 
parade  and  b'eling  of  liieir  muscles,  and  then  saying,  Well, 
war  is  not  such  a  bad  thing  after  all  ;  these  men  seem  to  be  a 
prellN  health\-  lot:  ihev  are  living  to  a  good  old  age."  It  is 
I'xaclK  llic  same  kind  of  logic. 

So  iht  ic  are  many  sides  to  this  question  :  but  I  repeat  what  I 
said  ImMoiv,  tliat  I  am  proud  that  tlie  Boston  P.oard  of  Health 
ha^  had  ihe  coinage  to  take  the  l)it  in  itsteelh  and  attack  the 
hu-ge  amount  of  lilth  in  milk  wliich  is  a  s(airce  of  great  dan- 
ger. I  do  not  tliink  that  we  need  go  beyond  the  statement 
that  with  this,  and  with  the  possibility  of  typhoid  and  scarlet 
fcvei'  germs,  the  whole  makes  up  a.  ipicstion  that  must  be  faced 
until  people  shall  reali/.e  that  it  will  not  (h)  to  pay  several  dol- 
lars a  botlle  for  cliampagiie  for  themselves,  and  a  few  cents  a 
quart  for  dirty  and  perhaps  (iangei-ous  milk  for  their  babies. 

Tlic  iionlilc  begins  in  the  stable  :  it  grows  in  tlie  trajisporta- 
tion,  and  enlminales  afler  delivi  ;y,  and  I  am  glad  to  see  that 
the  snhjecl  is  to  be  taken  hold  of  as  it  should  lie  liy  the  Boston 
Board  of  Health. 

Mii.  Smith.  I  thiidv  tliat  th(!  boards  of  health  everywhere 
will  have  a  great  deal  of  sympathy  with  tlie  Boston  Board  of 
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Health  in  its  efforts  to  purify  and  make  safe  the  milk  suj^ply  in 
Boston ;  but  as  a  former  speaker  suggested,  the  remedy  is  very 
inadequate,  if  protective  measures  are  confined  to  Boston. 
The  largest  part  of  the  milk  used  by  the  citizens  of  Boston  and 
of  adjacent  cities  is  produced  on  the  farms  back  in  the  countrv, 
and  there  should  be  co-operation  between  all  the  boards  of 
health  in  this  part  of  the  State  in  order  to  produce  anything  like 
a  substantial  result. 

Now,  if  we  eliminate  from  our  discussion  the  prevention  of 
tuberculosis,  and  consider  merely  the  matter  of  cleanliness  and 
the  prevention  of  filth  in  milking  the  cows  and  taking  the  prod- 
uct to  the  market,  it  seems  to  me  that  we  still  have  to  deal 
with  a  very  large  and  difficult  question.  No  doubt  the  boards 
of  health  can  do  something  to  improve  cow  stables,  to  secure 
better  ventilation  and  more  cleanliness,  —  they  can  do  some- 
thing ;  but  from  what  I  have  seen  myself  (and  I  was  brought  up 
on  a  fartji,  as  probabl}- a  large  number  present  were),  I  know 
that  a  large  part  of  the  filth  which  gets  into  tlie  milk  gets  there 
in  ways  beyond  the  direct  control  of  lunnds  of  liealth,  for  it 
gets  in  there  by  the  careless  lieli;u  ior  of  tlie  milknian.  By  the 
milkman  I  mean  the  man  wlio  milks  the  cow.  (1  don't  know 
w  hat  the  milkman  who  sells  the  milk  does  with  it ;  only  the 
milk  insj)ectois  know  that.)  The  day  has  gone  by  when  a 
pretty  milkmaid  went  in  clean  white  apron  and  with  shining- 
milk  pail  to  milk  the  cow  Avith  the  crumpled  horn  out  among 
the  I)uttereii]is  of  a  dewy  morning.  Instead.  s(mie  old  fellow 
stumbles  out  of  the  house  and  to  the  barn,  with  the  stump  of  a  clay 
pipe  in  liis  mouth  and  wearing  overalls  and  boots  saturated  and 
covered  with  the  filth  accpiiredby  a  winter's  use.  When  he  readies 
the  barn,  he  selects  some  recumbent  cow,  kicks  her  until  slie 
stands  up.  dripping  and  slimy,  and,  as  he  is  a  little  late  and  the 
milk  will  have  hardly  time  to  cool  before  the  man  who  carries 
it  to  the  city  will  come  along,  he  does  not  stop  to  clean  nj) 
behind  the  cow,  but  sitting  down  on  a  stool,  proceeds  to  gather 
the  milk  and  whatever  else  may  fall  into  a  pail  which  perhaps 
is  clean  and  perhaps  is  not.  Of  such  refinements  as  washing 
the  udder  of  the  cow  or  wiping  her  flanks,  he  has  never  heard. 
If  he  has,  it  is  only  to  scoff. 

Then  he  strains  the  milk  behind  the  cows.    That  is  bad 
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eiiougli,  but  il  is  not  iill  the  story.  Every  one  knows  tliat  in 
straining  the  milk  the  strained  becomes  obstructed  more  or  less 
with  dirt  and  tilth,  and  when  the  milk  does  not  run  fast 
enough  he  would  be  a  rare  milkman  who  hesitated  to  scrape 
a  way  a  i)lace  with  his  fingers,  so  that  the  milk  may  run  more 
freelv.  Those  who  have  seen  certain  fingers,  as  I  have,  know 
what  that  nicaii>. 

li  the  pedph'  of  Boston  only  knew  how  much  filtli  they  drink 
in  their  milk  tli^y  would  be  frightened.  I  know  one  family 
who  were  i)irttv  well  alarmed  by  the  discovery  of  a  peculiar 
fiavor  in  their  milk;  they  could  not  make  out  what  it  was  until 
linallv,  thiid<ing  tlic  milk  tasted  a  little  like  toljaeco.  they  found 
out  that  the  man  who  milked  smoked  a  pi|)e  while  milking,  and 
wlien  the  cow  kicked  or  switched  its  lai!  to  bnrsh  off  a  fiv  oi 
something  of  that  sort,  his  pi[)e  rre(pK'iitly  was  upset  and  its 
contents  knocked  into  the  milk  pail. 

Now,  u  liile  I  sa\  that  wi'  ought  to  approach  this  matter  in  all 
sei'iousni'ss,  and  while  we  ought  to  remove  every  chance  for 
contagious  disease,  to  try  to  get  better  stables  and  better  venti- 
lation, and  to  make  all  the  conditi<ins  clean  and  wholesome,  I 
■sav  that  it  is  impossible  to  improvi-  the  condition  of  the  milk 
that  is  carried  in  ironi  towns  about  iJoston  indess  we  improve 
the  )iiiir<tls.  so  to  s])eak.  of  the  milkman  :  unless  e\ery  one  who 
takes  milk,  excry  one  who  handles  milk,  the  milkmen  who  carry 
it  into  Jioslon.  all  see  to  it  that  the  milk  is  piddtu'ed  i)erfectly 
clean.  Boards  of  health  should  co-operate  to  create  a  strong 
sentiment  in  this  matter.  The  n!ea  existing  to  some  extent  in 
the  conmnniilN'  that  the  |)resent  condition  of  things  is  harndess, 
must  be  reformed.  ()nly  then  can  we  hope  to  liave  our  milk 
the  clean  and  wliolesonie  article  that  it  onght  to  be. 

Ml!.  I^'kkncii.  'riicrc  is  one  thing  I  would  like  to  ask  Di. 
Durgin,  and  that  is.  if.  in  diaw  nig  up  those  regulations,  they 
have  consideied  the  height  of  the  stmlding  of  the  stable  in 
which  the  animals  are  kepi  '/  It  seems  to  me  that  nothiny'  less 
than  eight  feet  studding  should  be  allowed  wlicre  milch  cows 
arc;  kei)t  for  dairy  purposes :  bir  I  liave  in  mind  stal)les  with 
only  six  feet  studding,  but  w  hich,  undoubtedly,  j)rovide  a  tliou- 
sand  feet  of  aii  space  bn-  each  animal.  In  such  instances,  the 
exhalations  and  emanations  rising  from  the  animals  and  the 
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manure  vaults  must  he  far  in  excess  of  the  quantity  of  pure 
air  supply,  and,  ui)on  reaching  these  low  ceilings,  are  thrown 
down  again,  so  tliat  tlie  animal  has  scarcely  any  chance  at  all 
to  breathe  })ure  air,  which  must,  in  my  o[)iiiion.  have  the  elfect 
of  breaking  down  the  health  of  the  animal.  If  I  may  be  par- 
doned for  referring  to  it,  I  hope  that  the  subject  of  dry  closets 
in  schools,  previously  spoken  of,  may  be  given  some  attention 
and  discussion  by  this  association,  as  it  is  a  matter  which  my 
board  is  investigating,  and,  as  far  as  we  are  able  to  find,  the 
dr}-  closet  is  not  regarded  as  the  proper  thing  for  introduction 
into  our  schools.  I  liope  that  this  association  will  consider  this 
and  find  it  worth  while  to  take  some  official  stand  on  the  ques- 
tion. 

Dr.  Durgin.  I  would  say  in  answer  to  Mi-.  French's  ques- 
tion about  eight  foot  studding,  that,  in  drawing  up  this  regula- 
tion, we  avoided  much  detail.  We  call,  however,  for  the 
lighting  and  ventilation  to  be  satisfactoiy  to  the  Board  of 
Health,  and  no  stable  will  be  approved  until  seen  and  found  to 
be  satisfactory.  Eight  feet  in  new  woik  ought  to  be  retpiired, 
but  it  will  be  found  necessary  to  accept  (  (nnpi'iisatiiiL;  cniKlitioiis 
in  many  of  the  old  stables  where  the  studding  is  a  tntle  under 
eight  feet. 
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QUARTERLY  MEETING. 

Gallop's  Island,  July  29,  1892, 

Dr.  Hemv  P.  Waleott,  Chairman  of  the  State  Board  of 
Health,  presided,  and  after  dinner  called  the  meeting  Xn  order. 
The  record.s  of  the  last  meeting  were  read  by  the  S(  (  i  (  lai  v. 
Dr.  Lemuel  F.  Woodward.  After  the  transaction  ol  the  n  gu- 
hir  business  of  the  Association,  the  Chairman  announced  as 
the  topic  for  discussion,  "  Cholera  and  its  Possible  Extension 
to  this  Country  this  Season,"  and  said :  — 

"It  must  be  remembered  that  cholera,  more  than  almost  any 
other  epidemic  in  this  country,  has  justified  the  existence  of 
pid)lic  and  municipal  boards  of  health.  Under  the  excitement 
occasioned  by  its  earlier  invasions,  health  boards  were  very 
generally  organized,  in  this  State  at  h^ast.  All  tlie  (juestions 
of  municipal  sanitation  are  distinctly  involved  in  it  when  we 
attempt  to  ward  it  off,  perhaps  more  than  in  any  other  epidemic 
that  Ave  have  had.  I  think  the  question  which  will  be  promi- 
nently brought  up  this  afternoon  is  a  very  important  one,  — 
what  regulations  and  precautious  the  municipal  boards  of 
health  are  going  to  adopt  in  the  presence  of  such  an  epidemic, 
and  I  am  happy  to  state  that  the  (ptestioii  will  be  considered  by 
Dr.  J.  H.  McCollom. 

CHOLP:itA  ASLITICA. 

Mr.  President  and  Gentlemen:  —  In  view  of  the  fact  that 
cholera  has  become  epidemic  in  Saratoff,  Russia,  a  city  with  a 
population  of  over  100.000,  and  also  that  a  certain  number  of 
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cases  liiivc  iippeaicd  in  Paris,  it  seems  eminently  lit  that  tlie 
subject  of  our  discussion  to-day  should  be  tlie  causation  of, 
and  the  best  measures  for  tlu'  prevention  of,  the  disease.  Al- 
though cholera  undoubtedly  has  been  endemic  in  India  for 
many  centuries,  the  only  accunite  and  reliable  accounts  of  the 
disease  date  from  the  middle  of  the  last  century. 

In  17<iS-71  Sonnerat  desi  iihed  an  epidemic  in  Poiidicherry, 
tlu'  chief  Flench  settlement  at  that  time  in  India,  which 
destroyed  (iO.OOO  lives.  Ficni  ISIT  to  1880  tliere  were  several 
epidemics  in  India  of  niealei'  or  less  severity,  but  the  disease 
did  not  cxtcnil  to  Russia  and  Norway  until  LS:!!).  During  the 
year  IS:!!  the  disease  uiade  its  ap^iearance  in  Px'ilin,  and  from 
that  cit\-  spread  to  London,  Edinburgh,  and  Dublin,  in  the  be- 
ginning of  iSo'i.  In  .luly  of  that  year  the  disease  crossed  the 
Atlantic  Ocean  and  appeared  in  New  York,  and,  sliortly  after, 
in  Philadelphia  and  in  iialtiniore.  extending  as  fai-  south  as 
New  Orleans,  and  as  far  north  as  .Montreal  and  (^)ucl)cc.  Chol- 
era lias  invaded  this  country  twice  by  way  of  Oanada,  twice  l)y 
way  of  New  (  )iicans.  and  t\\  ice  through  New  York.  The 
epidemic  of  1SS4,  in  iMuopr.  did  not  gain  a  foothold  in  this 
part  of  (he  countiy.  piohahly  owing  to  the  el'licienl  (piarantine 
regulations.  'I'he  greatest  <'pideniic  of  cholera  that  has  c\ci- 
occurred  in  P>oston  was  in  1S4*.>.  when  theie  were  707  cases, 
and  611  deaths,  with  a  ])0])ulation  of  Plti.SSl,  giving  a  ratio  of 
deatlis  to  the  1.000  of  the  living  of  4.4ti-]-.  Tlie  next  epidemic 
in  this  city  was  in  1  804,  when  there  were  218  deaths  from  this 
disease,  a  pojjulation  of  1(i0.4!)0.  giving  a  rate  per  1,000  of 
1.35-I-.  In  ISCC,  tliciv  was  a  slight  outbreak  of  cholera  in 
Boston  that  caused  cIc-ncm  ileallis.  In  1871  four  deaths  from 
cliolera  were  repoiied.  Iml  since  that  time  there  is  no  record  of 
a,  case  ha\ing  oeciirrcil  in  lliis  city. 

India  is  the  home  of  cholera,  and  I'very  epidemic  of  the  dis- 
(iase  can  be  either  dircctl\  or  indirectly  traced  to  that  country. 
The  filthy  habits  of  the  natives,  the  immense  caravans  of  pil- 
grims to  the  shrine  of  Mecca,  the  i)ollntion  of  the  watei--supply, 
the  impossibility  of  enforcing  iirojxu-  sanitary  regulations,  serve 
to  keep  alive  the  disease  in  India  whence,  when  the  conditions 
are  favoi'able,  it  must  extend  to  oilier  and  far  distant  lands. 
The  coui'se  of  cholera,  always  follows  tlu;  line  of  trade,  and  the 
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be  explained  in  tliis  way.  In  foi'nier  years  much  was  said 
reganhng  climatic  influences  as  a  caust'  oF  cholera,  and  while  it 
is  true  that  a  hig-h  tcnipfratui'c  has  a  maila'd  cl't'cct  in  causing 
the  spread  of  tlic  disease,  it  is  also  true  that  atmosphciic  condi- 
tions can  have  no  effect  in  orio-inating-  it.  As  illusliatiiiL;'  this 
point  the  history  of  two  cholera  infected  ships  that  sailed  from 
Havre  a  few  years  aqo,  one  bound  for  New  ( )ilcaiis,  the  other 
for  iSVw  York,  is  of  interest.  In  the  foinicr  city  the  arrival  of 
the  cholera  ship  causi'd  an  outbreak  of  a  sc\  crc  epidemic  of  the 
disease;  in  the  lattei- citv,  althouo'h  a  few  isolated  cases  could 
be  traced  to  the  infected  shi[),  there  was  no  epidemic. 

In  the  report  to  the  International  Sanitary  Conference  in 
1866,  of  a  commission  from  that  body,  ap[iear  the  following 
statements :  — 

''l.  That  the  matter  of  cholera  dejections  being  incontesta- 
bly  the  principal  receptacle  of  the  morbific  a^cnt,  it  follows  that 
everything  whitdi  is  coiitaniiiiated  b\'  tliese  dejections  liecomes 
al.so  a  receptacle  from  whii  h  the  generative  principle  of  cholera 
may  be  disengaged  under  the  influence  of  favorable  conditions ; 
it  follows,  also,  that  the  production  of  the  cholera  germ  takes 
place  very  probably  in  the  alimentary  canal,  to  the  exclusion, 
perhaps,  of  all  other  parts  ot  the  system. 

''2.  That  in  the  oi)en  aii' the  generative  i)rinciple  of  cholera 
loses  rapidly  its  morbific  activity,  and  that  snch  is  the  rnlc  :  but 
that,  under  certain  peculiar  conditions  of  conliiiement,  this 
activity  may  be  preserved  for  an  undetermined  period." 

Although  at  that  time  the  spi'cilic  germ  of  cholera,  the  c(nn- 
ma  bacillus,  had  not  been  discovered,  tlie  conclusions  ivached 
by  the  conunission  are  not  inateriall\-  dilferent  from  those  of 
more  modern  observers.  The  discovery  of  the  connna  bacillus, 
the  undoubted  cause  of  the  train  of  symptoms  known  as  <  holera, 
has,  however,  placed  our  knowledge  on  a  sure  basis ;  what  has 
heretofore  been  conjecture  is  now  capable  of  positive  and  abso- 
lute demonstration. 

Under  suitable  conditions  of  warmth  and  moisture  this  organ- 
ism increases  with  remarkable  rapidity.  Milk  is  an  exceedingly 
nutrient  medium  ;  this  may  explain  the  virulence  of  certain 
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outbreaks  caused  by  contaminated  milk.  In  dejecta  sprijdiled 
on  moist  linen  or  soil  the  bacilli  nmltiply  at  an  enormous  rate. 

It  being-  granted  tliat  die  cliief,  it  not  tln'  only,  avenue  by 
which  the  germ^  of  tlic  disease  can  enter  the  body  is  the  alimen- 
tary ciUial,  it  is  evident  tliat  contaminated  food,  and  more  par- 
ticidarlv  a.  contamiuated  \vater-su[)ply,  aii-  ihe  sources  ol  danger, 
and,  thcnd'orcv  to  ihcir  purilicatiou  must  oui-  allention  l)e  directed 
in  stani[)ing  out  a.n  epidemic.  d'hc  ciltM't  ot  a  cojitauiinated 
water-sui)ply  is  very  wellsliown  in  a  chart  in  Ih-of.  KoclTs  IJeport 
on  Cliolera  in  (Calcutta.  Tliis  cliart  shows  that  the  disease  was 
much  more  prevalent  from  iSli.)  to  iSd'.t,  inchrsi\ c,  A\'hen  the 
wati'r  wa.s  talvcu  tVom  the  Ifoogley,  directly  o[)positc  the  city, 
than  it  was  from  1870  to  fS74,  inclusive,  when  the  water  Avas 
taken  from  the  I'iver  twenty  miles  above  the  city,  where  the 
chances  of  conta-niinaf ion  are  slight. 

Tiic  historv  of  a.  slight  (■pideuiii^  in  Ypoil,  a  small  fishing 
villagi^  near  Havre,  as  given  by  M.  (iillK'rt  in  the  Revue  Sci- 
entiji'iiic,  is  an  apt  illustration  of  tlic  manner  in  Avhich  the 
disease  uiav  gain  a  foothold  in  any  locality:  A  sailor  had  an 
attaid^  of  cholei'a  a.t  Cette  :  and  on  the  day  after  his  arriA'al  at 
Yport.  he  washed  liis  soiled  clothing  and  hung  it  out  to  dry  in 
front  of  his  liouse,  allowing  the  dirty  water  to  run  along  the 
street.  From  this  )iidus  the  disease  started,  and  there  occurred 
forty-two  cases,  with  eighteen  deaths.  M.  Gilbert's  conclusions 
as  given  by  Dr.  G.  B.  Shattuck  in  the  "  Boston  Medical  and  Sur- 
gical Journal    of  Feb.  19,  1885,  page  178,  are  as  follows:  — 

"1.  That  cholera  was  brought  to  Yport. 

"  2.  That  it  was  brought  by  insuflficiently  disinfected  clothing, 
soiled  by  cholera  dejecta. 

"  3.  That,  after  this  clothing  was  washed,  it  became  the 
agent  of  severe  and  rapid  contamination. 

"4.  That  the  cholera,  was  propagated,  by  means  of  contagion, 
from  house  to  house,  without  its  l)eing  jjossible  to  attrilmte  a 
single  case  to  llic  transpoilation  of  tlie  specific  germ  by  the  air. 

"5.  That  the  sanitary  measnies  taken.  althoui*h  incomplete, 
inasmuch  as  it  was  not  possil)le  to  scpai'ate  the  sick  from  the 
well,  were  suflicient  to  stamp  out  the  epidemic. 


•■  G.  That  llif  i-()iii|)k'te  ile.structiou  of  the  clioluiii  dejecta,  and 
the  di.siiiteetioii  oi  ail  elfects  soiled  by  them,  seems  to  he  .suffi- 
cient to  stamp  out  an  epidemic  of  the  disease  when  it  has  not 
attained  too  great  proportions. 

7.  That  contagion  by  the  air  (the  common  accei)tation  of 
the  term)  appeai-s  to  be  an  error;  for  at  Yport  three  nuns  and 
three  physicians  or  students  in  medicine  lived  for  a  month 
under  the  most  favorable  conditions  for  taking  tlie  disease  by 
this  channel.  They  all  escaped,  with  no  further  precautions 
than  taking  their  meals  at  a  distance  from  the  cholera  patients, 
and  avoided  the  handling  of  moist  and  soiled  clothing. 

"8.  The  question  of  water  has  no  bearing  in  this  case,  for 
the  very  good  reason  that  the  Yportais  never  drink  any." 

In  regard  to  the  last  conclusion,  it  may  be  said,  that  although 
the  residents  in  this  town  may  not  diiiik  water,  they  proljably 
eat  salads  that  are  moistened  Avith  infected  water. 

The  epidemic  of  cholera  in  Toulon,  in  1884,  can,  without 
doubt,  be  traced  to  clothing  soiled  by  cholera  dejecta.  Dr. 
Lippertz,  who  accompanied  Dr.  Koch  to  Toulon,  n^akes  the 
following  statement  regarding  the  introduction  of  the  disease 
into  that  city:  "Close  to  the  harbor  was  a  public  maiket, 
where  fruit,  vegetables,  snails,  and  other  Southern  delicacies 
were  sold.  By  the  side  of  the  market,  gutter  water  of  question- 
able clearness  flowed.  The  market  people.  hcAvever.  consideied 
t1ie  water  good  enough  not  only  for  cleaning  their  stalls,  but 
also  for  refreshing  their  thirsty  goods."  Tliis  is  a  good  illus- 
tration of  the  way  in  which  cholera  may  gain  a  foothold  in  a 
city  or  town. 

In  order  to  show  what  can  be  accomplished  in  preventing 
attacks  of  the  disease  in  those  who  have  the  immediate  caie  of 
tlie  sick,  the  following  account  of  the  methods  adojited  in  the 
liospitals  of  Chili  during  the  cholera  eiiidemic  of  188(V87.  as 
given  in  the  Hon.  Rollo  Russell's  book  entitled  Epidemics, 
Plagues,  and  Fevei-s,"  is  of  the  greatest  importance :  — 

A  number  of  small  hospitals  were  established  in  different 
localities  of  the  town  ;  each  of  the  hospitals  contained  from 
fifty  to  sixty  Ijeils.  and  had  a  staff  of  six  doctors,  six  students, 
and  thirty  attendants.    All  wore  long  aprons,  reaching  ficm 
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the  chill  to  tlie  feet,  and  caps.  For  wasliiiig  the  hands  and  fa(;e 
a  solution  of  coii-osivc  sul)liinat('  was  exclusively  used.  !u  the 
(Hniiig-room  all  dishes  Kefuic  used  were  strongly  heated  ))y  the 
tlaine  of  buniiiii;-  alcohol.  TIk'  bread  was  sterilized  by  toast- 
ing. It  is  stated  tluit  no  oiii'  of  the  staff  v.-ho  adhered  rigidly 
to  these  iirccautioiis  sickened.  The  convalescents  liefore  their 
discliarL;-c  were  bathed  in  the  conosiNc  sublimate  solution 
(1  [icr  l.(MM)),  and  their  clotliiiii;'  was  washed  in  a.  similar  disiii- 
fectiuL;-  Haid.  The  floors  of  the  hospitals  were  made  of  a  kind 
of  a  pine  paiqu.'t  soaked  in  tar,  and  were  washed  daily  with  a 
solution  of  either  coi)p,'r  saljihal.'  or  potassic  permanganate 
(1  per  1.00(1).  On  eiiiptyiuL;  a  ward,  it  was  acted  on  by  sul- 
|)hun)us  a/id  nas  for  twcMty-fitur  hours." 

DuriuL;-  I  he  epidemic  of  1S40,  in  Boston,  the  cholera  lios])ital 
was  situatcil  on  I-'<irt  Hill,  and  although  there  were  many  cases 
in  the  immediate  \  iciiiity,  none  of  them  could  be  traced  to  in- 
fection from  the  hos|(it  il,  but  they  were  ca.use(l  by  the  unsani- 
tarv  conditions  of  the  dwellings,  a  i  l  the  tilthy  haliits  of  the 
tenants.  No  cases  occuri'ed  in  the  houses  on  the  hill  which 
were  oet'Upied  by  the  better  class  of  residiMits.  The  foregoing 
statements  liave  an  impoi-tinit  li,-iring  on  the  locatio:;  of  hos- 
pitals in  the  event  of  a!i  epidemi;-  of  cholera.  It  is  also  a 
signiticant  fact  that  during  this  epidemic  none  of  the  ])hysieians 
in  attendaiUH!  at  the  hospit  il  hail  the  disease,  although  it  must 
be  remembered  that  in  1S4!I  the  importance  of  antiseptics  was 
not  fully  apiireciated. 

While  the  dangei'  of  an  extension  of  the  disease  through  the 
air.  or  by  contagion,  is  very  sligkt,  it  must  not  be  supposed  tint 
ei'Heient  nu^asures  for  stamping  out  tlie  disease  cannot  be 
adopted.  An  eminent  w  riter  on  Iiygiene  says  regarding  cliolerit 
that  it  is  always  caniiMl  by  lilthy  men  to  tilthy  places.  It  is 
therefore  import mt  tlial  the  most  careful  attention  should  be 
given  to  the  abatements  of  all  nuisance  caused  by  defeetive 
drainage,  stagnant  waters,  and  that  abomination  known  as  the 
jnivy  vault,  a  most  prolific  source  of  disease  in  our  community. 
'Hie  paramount  necessity  of  a  careful  supervision  of  the  water- 
siijiply  parti(nilarly  in  the  case  of  wells  cannot  be  too  strongly 
emphasized.  Large  bodies  of  water  are  not  easily  contaminated, 
and,  if  contaminated,  will  jmiify  themselves  to  a  gi'eater  or  less 
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extent.  The  conditions  are  very  different  in  the  case  of  wells. 
If  the  germs  of  disfast'  gain  entrance  to  a  well  they  midtiply 
to  an  indclinite  di-gree.  Hosj)itals  in  places  easv  of  access 
must  be  established,  for  the  cholera  paliciit  does  not  licai-  trans- 
portation well.  Insti'uctioii  of  t\w  comniniiit \  at  laigc  legard- 
ing  the  necessity  of  disiiifcct!( m  of  the  t'liolcra  stools  and  (>!'  the 
soiled  linen  is  oiic  of  rlic  most  important  adjnxaiits  in  dealing 
with  an  epidemic  of  this  disease.  l>nt  iirs'tiuction  regarding 
disinfection  is  not  enough,  there  nuist  be  the  most  ligid  reoula- 
tions  concerning  it. 

The  International  ('ommittee  of  experts  at  the  Salutary  Con- 
ference held  ill  IJome  in  .June,  lS,s;),  recommended  the  t'ollow- 
iug  methods  of  disinfection  :  — 

"1.  Steain  at  -ll'l  F.  2.  Carbolic  acid  and  chloride  of  lime. 
■3.  Aeration.  Carbolic  acid  and  chloride  of  lime  to  be  used  in 
aqueous  solutions.  "Weak  solutions  :  carbolic  acid,  per  cent ; 
chloride  of  lime,  1  per  cent.  Stiong  solutions  :  carbolic  acid,  5 
per  cent;  chloride  of  lime,  4  per  cent."" 

"1.  For  tlie  disinfection  of  the  person  weak  solutions  should 
be  employed. 

"2.  For  clothing,  bedding,  etc.,  (a)  destruction:  fA)  steam 
passed  through  the  articles  for  one  hour;  {>■)  boiling  b)r  thirty 
minutes  ;  (f?)  inmiersion  for  twenty-four  hours  in  one  of  tlie  weak- 
solutions;  aeration  for  three  oi'  four  weeks,  but  only  in 
case  the  other  means  recommended  aie  inapplicable.  Ailiclesof 
leather,  such  as  trunks,  boots,  etc..  sbould  be  either  destroyed 
or  "washed  several  times  with  one  of  the  weak  disinfecting 
solutions. 

"  3.  Vomited  matter  and  the  dejections  of  the  sick  should  be 
mixed  with  one  of  the  strong  disinfecting  solutions,  in  quantity 
equal  to  the  amount  of  material  to  be  disinfected.  Linen, 
clothing,  etc.,  which  cannot  be  immediately  steamed  as  de- 
scribed, should  be  at  once  plunged  into  one  of  the  strong 
disinfecting  solutions  and  left  for  four  hours. 

"  4.  The  dead  .should  be  enveloped  in  a  sheet  saturated  with 
one  of  the  sti'ong  disinfecting  solutions,  without  previous  wash- 
ing, and  at  once  placed  in  a  coffin. 
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"5.  Stfiim  under  pressure  is  the  only  reliable  disinfectant  of 
rags. 

"0.  Wlien  cholera  occurs  on  a  vessel  at  sea,  the  place  in  the 
vessel  where  tlie  case  occurs  should  he  disintcclcd.  The  hilge- 
water  should  be  piunped  out  and  i  cplactnl  by  sca-water  at  least 
twice  at  each  disinfection  of  the  vessel.  The  closets  should  be 
Avell  watered  with  one  of  the  strong  solutions  at  least  twice  a 
day. 

"•7.  If  the  drinking-water  is  open  to  susj)icion,  it  should  be 
boiled  before  it  is  used,  and  the  boiling  should  be  repeated,  if  it 
is  iiol  used  A\itliiii  twenty-four  hours.  All  suspected  food 
should  be  destroyed. 

"•8.  Hospitals  should  be  disinfected  by  washing  the  floors 
and  walls  \y\\\\  one  of  the  weak  solutions,  by  a  sul)se(pient  free 
ventibitioii  ami  rleansint;',  and  linalh  by  repainting.  The 
wards  to  be  ilisinfeete  l  slionld  lie  isolated  from  those  in  use. 
Lati'ines  to  be  disiiifeeled  at  least  twice  a-  day  with  the  strong 
solutions,  in  (juantity  at  least  ecpial  to  the  amount  of  dejecta 
recci\cd  since  the  last  (lisinfeelion. 

il.  'i'lie  clothing  worn  hy  physicians  and  attendants  should 
remain  in  tlie  bosjiital,  and  should  ])e  regularly  disinfected. 
Physicians  and  attendants  should  use  the  weak  solution  foi- 
washing  their  hands,  etc." 

As  tlie  pci-iod  of  incul)ation  of  cliolei'a  is  at  the  outside  only 
four  days,  it  is  evident  that  an  eflieient  sea  (piarantine  will  pie- 
vent  the  introduction  of  tlie  disease  into  this  eountrv.  It  is 
necessary,  however,  in  eiiloicing  a  (juarantine  that  not'onlv  the 
well-marked  cases,  but  also  the  ill-delined,  doubllul  ones  should 
be  isolated.  y\  laii<l  (piarantine  or  cordon  is  not  possible  in  a 
country  like  ours,  and  when  it  lias  been  attempted,  has  l)een  of 
little  or  no  avail.  While  speaking  of  quarantine,  a  few  words 
regarding  the  admission  of  rags  from  infected  districts  may  not 
be  amiss.  Prof.  Koch's  experiments  prove  that  the  ccnnma 
bacillus,  under  favcnablc  conditions,  may  retain  its  vitality  for 
montlis,  and  il  is  iherelore  reasonable  e>  suppose  that  a  mass  of 
rags,  soiled  liy  tlu'  dejections  of  cholera  patients,  may  form  a 
niduH  for  an  extensive  outbreak  of  the  disease. 
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Although  the  danger  from  infected  rags  in  bale  may  be  com- 
2)aratively  slight,  it  seems  to  me  that  the  subject  is  one  that 
demands  careful  thought  and  a  free  and  extended  discussion  by 
the  members  of  this  society. 

In  conclusion,  permit  me  to  offer  for  discussion  the  following 
suggestions  lus  to  the  jnethod  to  be  adopted  for  preventing  an 
epidemic  of  cholera  in  this  country  :  — 

1 .  An  efficient  sea  quarantine. 

2.  Isolation  of  all  suspected  cases  occurring  in  cities  or 
towns. 

8.  Establislinient  of  hospitals  for  the  treatment  of  the 
disease. 

4.  The  most  careful  disinfection  of  the  dejecta  of  cholera 
patients,  and  of  all  soiled  clothing. 

5.  A  careful  attention  to  the  sanitary  conditions  of  cities  and 
towns. 

6.  The  most  rigid  supervision  of  the  water-su])ply,  particu- 
larly in  the  case  of  wells. 

The  Chatkman.  It  is  known  to  you  all  that  any  attention 
which  will  be  given  to  this  matter  by  the  general  government 
will  be  given  through  the  medium  of  the  Treasury  Department; 
a)id  it  is  fortunate  that  Dr.  Fairfax  Iiwin,  of  the  Marine  Hos- 
pital Service,  is  here,  and  it  is  now  my  pleasure  to  present 
him  to  you. 

Remarks  of  Dr.  Fairfax  Irwin. 

Dr.  Duigin  has  kindly  asked  me  to  make  a  few  remarks 
to-day  on  l:lie  subject  of  cholera,  more  especially  as  to  its 
present  whereabouts,  and  the  sjiecial  danger,  if  an}-,  as  to  its 
ai)i)earance  on  our  shores.  With  regard  to  the  latter,  I  tliink 
the  sul)ject  may  be  dismissed  with  few  words,  for,  it  seems  to 
me.  thedanger  of  the  arrival  of  cholera  is  about  as  great  now, 
under  similar  conditions,  as  it  ever  was,  hut  no  more  so. 

While  the  increased  facilities  for  travel,  both  by  land  and 
sea.  would  favor  the  extension  of  epidemic  diseases,  I  believe 
the  o-ient  sanitary  advances  that  have  been  made  for  its  con- 
ti-ol  will  neutralize  this  untoward  effecit  of  conunerce.  In  any 
case,  it  behooves  us  to  be  always  expecting  danger  and  thus  l)e 
always  on  guard. 
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As  to  the  present  location  of  cliolera  in  epidemic  form,  it  has 
Ijeen  ol'ficially  stated  to  picxail  in  tlie  Caneasus,  in  Eastern 
European  Unssia.  in  I'crsia.  in  ('alcnlta.  and  on  the  Western 
littorae  of  the  Ueil  Sea.  Let  us  glance  at  these  h)calities  foi- a 
moment.  In  the  Caucasus  the  extension  westward  of  the  dis- 
ease would  he  hy  ports  of  the  Caspian  and  lUack  Seas,  audit 
has  in  fact  appealed  at  holh.  .Innc  2!ltli  it  was  declared  epi- 
demic at  l>akn  (  ( 'a ncasus  ).  a  purt  (Mi  the  Caspian  Sea.  Under 
date  of  June  27th,  tiie  American  consul  at  St.  Petershuro- 
states  lliat  there  was  no  douht  of  its  jtresenct'  in  Astrakhan, 
the  capital  of  the  most  southeast  proxint'c  of  IJussia.  Under 
(late  of  .luly  ISih.  the  vice-consul  at  Odessa  cahles  that  cholera 
has  appcai-ed  at  UostolT.  This  place  is  a  town  of  ahout  ten 
thousand  inhahitants.  almost  due  west  fi'om  Astrakhan,  and 
distant  ahout  four  hundi'e(l  and  lift\-  niiles.  This  is  signiticant, 
hecause  it  was  conhdently  cxpect^'d  that  if  the  disease  extended 
from  Astrakhan  it  ^\•ould  he  ahmq-  the  line  of  the  Volga,  and 
in  the  direction  of  Xijni  No\ n'orod.  where  the  o-i-cat  ainiual  fair 
of  Russia  takes  phice.  it  is  noi'thwcst  of  Astiakhan  ahout 
nine  linn(lrc<!  miles.  Instead  then  of  followine-  the  coui'se  of 
the  Volga  at  hrst.  it  has  gone  west  hy  the  shorter  route  to 
Kostoff,  on  the  river  Don,  twenty-two  miles  above  the  Sea  of 
Azor,  and,  as  a  conse(pience,  the  l>lack  Sea-.  This,  it  would 
seem,  has  heeii  iollc.wcd  l)y  an  extension  up  the  N'olga  to  Xijni 
Novgorod,  as  would  he  e\pecte(L  for  tlu'  papers  of  the  2t)th  of 
July  stale  that  thei'e  were  twenty-six  cases  of  cholera  in  this 
eitv.  perha[)S  one  of  the  ANorst  cities  in  Euro[)e  for  an  epidemic 
at  this  season  of  the  vear.  'i'he  niimhei'  of  cases  in  Astrakhan 
were  given  as  2,012,  with  a  mortality  of  1,802  for  July  21,  22, 
and  23.  Also,  it  is  said  to  now  he  j)resent  at  Viatka,  ahout 
three  huudi-ed  miles  north,  of  Xijki. 

Now,  just  a  word  as  to  our  Uussiaiis;  that  is,  those  wdio  come 

to  r>oston.     'i'liev  come  almost  entireh  iV        the  ])roviuees  of 

Kovno  and  W'ilna,  bordering  on  the  llaltic,  and  distant  about 
eighteen  hundred  miles  li-om  the  iid'ected  districts.  These 
people  usually  cross  the  front iei'  into  Prirssia,  and  take  ship 
at  TLunburg.  Cholera  is  ejiideniic  in  Arabia  and  on  the  west- 
ern boi'der  of  the  Ke(l  Sea.  This  biings  it  into  easy  communi- 
cation, by  way  of  the  Isthmus  of  Sue/.,  with  the  Me(hterranean 
Sea  and  its  Jiumerous  i)orts. 
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In  eoiielusion,  1  think  proper  to  say  lliat,  for  the  present, 
the  surest  step  we  ean  take  in  tlie  direclion  of  sal'et\'  is  to 
detain  all  innnigrants  from  Knssia  for  cleansing,  and  for  the 
disinfeetion  of  their  haggage  especially.  —  this  baggage  being 
tlie  most  dangerous  thing  we  have  to  handle.  The  eases  of 
so-called  cholerine  in  Paris  liave,  up  to  date,  been  (iflicially 
declared  to  be  cholera  nostra,  and  there  is  c\ciy  ivason  to 
believe  this  is  true. 

July  28th,  the  evening  dispatches  state  that  cholera  has 
appeared  in  Warsaw  and  })oints  in  Poland. 

The  Snigeon-Geueral  has  prohibited  the  entrance  of  rags 
from  France. 

The  Chairman.  Dr.  Samuel  W.  Abbott,  Secretary  of  the 
State  Board  of  Health,  will  now  address  you. 

Remarks  of  Dr.  Sami'kl  W.  Arrott. 
Mr.  Chainiuni  nmJ  (Ti'iitlcincii :  —  Tlie  remai  ks  I  ha\  e  to  make 
will  l)e  principalh  upon  diic  oi'  two  points,  whicli  arc  siiggested 
[)arlially  by  a  statement  that  appciiicd  in  tnic  of  the  public 
prints  during  the  past  week,  as  to  the  possibility  of  starting 
Asiatic  cholera  de  novo  in  this  c()nntr\-.  as  for  instance  from 
such  an  epidemic  as  has  Im'cu  leported  at  SalislMuy  IJcacli.  1 
■do  not  see  how  it  is  possible  that  such  a  thing  could  lake  place, 
unless  some!  ship  fi'om  a.  foreign  port  had  ])ccn  straiidcil  u[)on 
Salisbury  Ucacli  and  conunnnicated  the  disease  there.  It  is 
ceilaiu  that  no  one  of  the  lixc  c-pidcmies  of  choleia  wliich  have 
occurred  in  this  country,  in  IS^iJ.  is  p.i.  1  S,")4.  lS(i(i.  and  1878. 
began  in  that  wav;  but  c\cr\'  o:ie  of  them  was  introduced  by 
immigrants  fi-om  some  iuh'cted  ioicign  couutr\-,  not  necessarily 
from  an  infected  poil  of  a  foreign  couiitrv.  In  one  or  two 
of  those  epidemics  the  [)eo[)le  who  introdu.ccd  the  disease  came 
from  ports  which  were  known  to  be  non-iid'ccted,  but  they  were 
known  to  have  come  to  those  ))orts  overland  from  infected  conn- 
tries.  In  the  epideiuic  of  1804  over  one  thousand  pcisons  died 
on  the  ocean,  of  cholera,  on  board  of  twenl\-eiglit  xesscls  whieli 
arrived  at  iS'ew  York  City;  on  each  one  of  them  more  or  less 
died  during  the  i)assage.  It  is  not  a  very  difficult  thing  to 
start  an  epidemic  by  infected  ])ersons  ai-riving  here,  and  passing 
into    the   diil'erent  ports   of  the  coinitry,  if   there  is   not  an 
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efficMent  (luraaiitiiie.  It  is  easy  to  trace  the  origin  of  each  of 
the  five  eiudemics  to  which  I  liavc  rcfciTcd.  as  tlie  vessels  are 
all  known,  and  their  names  and  ilic  | dares  whence  the}^  de- 
parted and  where  they  arrived  ai(^  all  recurded. 

In  1832  the  Can  icks  "  an  ivi'dat  (^iiehee  on  Jnne  3d,  preceded 
by  three  or  four  other  ships,  the  ( "oiistantia."'the  "Robert,"  and 
the  "Elizabeth,"  IVoin  l.inieiiek.  Dublin,  and  otlier  Irisli  ports. 
One  of  them  had  iiity-niin'  deaths  IVom  cholera  aboard  during 
the  passage,  and  the  epidemic  w  hich  followed  at  Quebec  and 
spread  througli  Montreal  came  inmiediately  after  the  arrival  of 
those  ships. 

In  1849,  or  late  in  1848,  there  arrived  at  New  York  the  ship 
"New  York,"  and  at  New  Orleans  the  "Swanton,"  both  leaving 
foreign  poits  abnnt  tlie  same  time;  I  think  both  sailed  from 
Havre.  One  ari  ived  at  New  York  on  December  2d,  and  the 
othci'  at  New  Orleans  on  Decemlx'r  11th,  spreading  the  disease 
in  New  York  ('it\  and  thi'ongli  Xew  Orleans,  up  through  the 
Mississippi  X'alley  as  far  as  St.  [>ouis. 

I  liave  alrea«l\-  mentioned  twenty-eight  vessels  which  arrived 
during  the  epidemic  of  1S.")4,  in  which  1,141  persons  i^erished 
of  cholera  during  the  voyage. 

In  iSCili  the  lirst  cholera  sliip  arrived  at  New^  York,  and  forty- 
[w'o  cases  wei-e  adnnltcd  to  the  hospital  in  New  York  City  at 
that  time.     The  same  slory  is  ti'ne  of  the  epidemic  of  1873. 

All  of  these  epidemics  affccte(l  Massachusetts  moi'C  or  less, 
except  that  of  ls7:l.  Dr.  .McCollom  staled  that  there  were  two 
or  thi'ee  deaths  that  year,  hut  there  is  doubt  wliether  thev  were 
from  .\siatic  cholera  or  not.  So  we  may  pi-acticallv  say  that 
eliolera  has  not  been  in  ^lassachusetts  since  18()(!,  or  during  a 
period  of  twenty-si\  years:  and  few  of  us  have  ever  seen  a 
case  of  .\sialic  cholera:  I  never  liave,  and  tlic  majority  of  us 
certainly  have  not. 

.\iu)ther  point  is  that  cholera  does  not  come  in  cargoes.  I 
tliiidc  tliat  has  been  stated  and  laid  down  as  a  proposition  that 
has  been  pi-oven  in  Dr.  i\Ie( 'lellan's  very  elaborate  work  on  the 
cholera  in  1873,  one  of  the  best  works  on  that  disease  ever 
published  in  tliis  country.*     lie  says  it  is  not  likely  to  ccmie  in 

*'•  It  has  not  yet  liccii  (Iciiioiistratoil  tliat  iin;rrli:uiili>e.  in  contradistiiiction  to  passen- 
ger.a'  lu>r;;a^re.  i-  "ever  tlie  nudiuiii  of  <'oiivi'vinK  the  chokM-n  poison  across  the  .Atlantic.."^ 
—  riic  Climera  JC/jii/eniic  of  /,S7.7  in  the  i'liitctl  Sta/cs,  p.  '.):  Wasliin-lon,  1).  C,  ISTri. 
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cargoes,  but  comes  with  people  and  their  personal  effects,  with 
thi'ir  baggage.  The  cholera  germ  comes  across  in  their  baggage, 
and  when  their  baggage  is  unpacked  people  are  exposed  to  it ; 
and  many  i)eople  who  have  crossed  the  Atlantic  free  from  cholera 
have  died  from  it  after  their  goods  were  unpacked  on  this  side. 

Another  negative  fact  may  be  mentioned  :  With  regard  to  the 
question  of  the  spreading  of  cholera  by  means  of  pilgrimages, 
the  passing  of  people  from  one  couutr}-  to  another,  there  is  no 
l)lace  where  the  transportation  of  persons  is  more  eas}-  tlian  it  is 
in  the  United  States  at  the  present  time.  During  the  war  large 
bodies  of  troops  were  constantly  moving  from  ])lace  to  place, 
and  were  crowded  together  under  the  best  coiuHtions  for  the 
spread  of  cholera,  and  although  three  quarters  of  a  million  men 
were  in  the  held  on  the  average  during  those  four  years,  not  a 
single  case  of  Asiatic  cholera  was  reported :  and  yet  after  the 
war  ended  it  broke  out,  because  it  was  brought  here  by  people 
from  abroad. 

Now.  in  relation  to  water-s\ij)ply.  There  is  a  point  Avhich 
Dr.  ]\IcC'ollom  alluded  to  incidentally  u  liich  I  will  enlarge  upon 
a  little.  The  epidemic  of  1849.  wliich  was  the  largest  one, 
producing  the  greatest  numbei'  of  deaths  in  iMassacliuscUs  and 
in  Boston,  and  which  prevailed  considerably  tlnonglidut  tlie 
State,  occurred  nine  or  ten  months  after  the  introduction  of 
Cochituate  water  into  Boston,  giving  the  city  a  jjure  Avater- 
supply.  Boston  was  supplied  before  by  old  wells,  which  had 
been  situated  among  cessi)ools  and  vaults  for  two  centuries. 
Now  the  cases  of  cholera  occurred  in  that  part  of  tlie  city  which 
had  not  been  supplied  with  Cochituate  water,  —  in  Sea  Street, 
at  Fort  Hill,  and  tlie  North  End.  There  Avas  a  map  published 
showing  the  exact  location  of  each  case,  and  there  were  none  in 
the  better  ])arts  of  the  city  which  were  supplied  with  Cochituate 
water ;  and  we  may  presume  they  were  in  tliose  parts  of  the 
city  not  supplied  at  all.  This  accords  with  what  is  true  in  the 
East  where  the  cholera  has  prevailed,  in  India,  Avhere  they  are 
accustomed  to  bathe  in  the  tanks  at  times  which  are  used  for 
domestic  suj)ply  of  water. 

Mr.  George  F.  Babbitt.  Do  you  mean  to  say  there  is  no 
danger  from  cargoes? 

Di:.  Abbott.    I  would  not  say  none  whatever,  it  cannot  be 
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put  as  scpiarel}- as  that;  l)ut  no  cases  of.ehoU'va  have  heeit 
known  to  liave  heen  imported  into  tliis  country  tliat  liave  not 
been  traced  directly  to  people  thciuselves  and  their  eft'i'cts. 
Even  the  cast's  in  IS":!,  h)iuid  out  in  Miiniesota  and  Kentucky, 
devtdoped  after  their  trunks  had  i)een  uiiiiacked.  and  they  took 
the  cliolera  and  died  of  it.  1  (h)  not  lliiidv  it  could  be  laid  down 
that  a.  case  coidd  not  be  taken  from  a  cai'H'o,  for  the  steciage 
passeiigei's  might  liaxc  close  access  to  the  cargo,  hul  such  cases 
liave  not  been  sliown  in  the  history  of  epidemics  affecting  this 
countiy. 

Rkmakks  of  Dk.  U.  Lincoln  Chase. 

In  the  short  time  I  have  had  to  eonsi(hu'  the  subject  of 
choh'i'a  and  its  possible  extension  to  this  country,  I  have  been 
asking  mvself  what  would  be  the  most  imjioi  tant  duties  of  a 
locariieaith  olHcci'  in  the  ev('nt  of  the  discoveiy  of  it  in  tliis 
pai't  of  the  co\nitiy.  As  to  the  i)ossibility  of  its  t'oming  to  this 
country  tluMi'  can  be  no  (piestioii.  the  liist  reliable  iid'or- 

mation  of  the  pi-cscncc  of  cholci'a  in  IJoston  I  should  issue  to 
every  house  in  l>i-ookliiic  a  circnlai-  pi-actically  identical  with 
that' i)ivpared  bv  the  Ma -^sai'linsetts  State  Board  of  Health  a 
few  years  ago,  giving  full  directions  h»r  the  guidance  of  all  con- 
cerned in  preventing  its  spread.  That  circular  I  })resume  you 
ai'c  all  huniliar  with,  and  its  contents,  it  seems  to  me,  nearlv 
cover  the  gi'ound.  <  )ne  reason  \'or  this  ste}»  \\-onld  l)e  to  make 
the  entire  population  of  the  town  comjuvhend  the  I'nles  and 
I'egulat ions,  and  a\did  the  conflicts  resulting  from  ignorance 
of  the  means  neccssai\'  to  cari\'  them  ont. 

'I'hc  [iiililic  water  sei'vice  wdnid  be  inspected  and  kept  luider 
supei'vision,  and  the  h'W  residents  snpj)lied  from  Jamaica  Pond 
and  from  wells  would  he  obliged  to  take  fi-om  the  [»ublic  water- 
supply.  It  will  then  he  almost  impossible  forany  one  to  pollute 
the  water.  e\cn  wantonly.  'I'lie  infection  of  the  water-sujjply 
being  made  inip(»ssil>lc,  and  the  anIioIc  town  having  been  put  in 
as  thorough  a  sanitary  condition  as  possiblein  all  other  respects, 
little  more  could  be  done,  until  (tases  should  be  reported  to  the 
board,  when  careful  inveslination  would  be  [)i'omptly  made,  and 
suitable  anangcments  made  i'ov  liome  care,  or  in  a  temimraiy 
lios])ital.     M\-  hospital  would  be  very  centrally  located,  as  chol- 
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era  patients  can  endure  verv  litth'  transportation,  anil  would 
have  facilities  tor  the  destruetion  of  all  excreta  by  lire,  and 
disinfection  by  steam  of  all  articles  of  value  exposed  to  con- 
tagion.   I  merely  present  this  outline  to  invite  your  suggestions. 

The  C'HAiii.MAX.  Dr.  Sawyer,  of  Gardner,  has  promised  to 
say  a  few  words. 

l{E>L\UKs  OF  Di:.  E.  A.  Sawyer. 

The  discussion  has  been  so  general  that  the  lemarks  I  shall 
make  will  be  very  short.  To  take  one  part  of  the  to})ic  and 
touch  upon  that  particularly,  "The  invasion  of  this  city  by 
cholera."  brings  to  mind  a  little  article  I  saw  in  a  medical  jour- 
nal reprinted  from  the  London  Spectator,  saying  that  in  England 
they  did  not  have  any  fear  of  any  possible  invasion  of  cholera 
there,  and  from  that  I  conclude  that  we  need  not  have  anv  fear 
of  an  invasion  of  it  here.  If  that  is  a  logical  (  (inclusion.  ])er- 
haps  it  would  be  also  a.s  logical  to  take  the  latter  part  of  their 
argument,  which  was  that  they  advised  the  Health  Board  and 
local  officers  to  take  all  tlie  necessary  precautions  and  the 
strictest  measures  to  prevent  anv-  such  invasion,  saying  that 
everything  of  that  kind  wliich  wimld  pievent  an  invasion  of 
cholera  v,  ould  be  for  the  sanitary  benefit  of  the  public  health ; 
and  so  if  one  conclusion  is  good  for  this  country,  the  other 
would  apply  here  just  as  well. 

Theoretically,  the  invasion  of  cholera  is  to  be  looked  for 
from  three  stmrces, — from  the  air  w'e  breathe,  the  liquid  that 
we  drink,  and  the  infection  of  clothing  and  other  articles  of  that 
nature  :  so  that  it  seems  that  if  we  know  from  what  source  the 
danger  comes,  we  can  l)e  well  prepared  to  guard  against  it.  As 
has  been  .said  by  Dr.  IMcCoUom,  cholera  follows  the  line  of 
trade  and  the  coui'se  of  traffic.  It  would  therefore  devolve 
ujion  the  health  othcers  in  maritime  localities  to  keep  informed. 
The  local  boards  in  onr  country  towns  need  not  necessarily  In- 
alarmed  at  any  possible  approach  of  cholera  to  onr  country 
this  present  fall. 

It  is  also  said  that  intemi)erate  persons  are  particularly 
predisposed  to  it.  I  mention  that  fact,  because  I  do  not  want 
any  of  those  who  this  afternoon  have  partaken  of  this  l)everage 
that  has  lu-cn  given  to  us  so  freely  to  be  \uinecessarily  alarmed. 
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It  is  only  tonic  Leer,  1  am  told,  and  was  given  us  purely  for 
medicinal  purposes. 

Tiie  CiiAiHMAX.  I  hope  the  Association  will  have  the  pleas- 
ure (if  hcariiii;-  sonietliiii^'  iVoni  a  tViend  who  is  not  altogether  a 
strauL^iT  to  this  [larl  of  tlif  couutrv,  though  his  residence  is  in  a 
diltciviil  iiortinii  1)1'  it.  1  pivsL'iit  to  you  Dr.  George  H.  Rohe, 
SuinTiiil('U(U'iit  of  the  Maryland  Hospital  for  the  Insane,  at 
Bailiniore,  w  ho  for  many  years  was  a  resident  of  this  city. 

Remarks  of  Dr.  Geor(je  H.  Rohe. 

Mr.  Prefiidnit :  —  As  a  theoretical,  and  perhaps  I  may  also 
sav  somcw  liat  in  adii  al,  sanitai  ian,  I  liave  been  very  much  inter- 
estc'il  ill  tlic  (lisciissidii  licrc  this  afternoon. 

Ldiikiiii;-  back  over  the  liistDry  of  the  previous  invasions  of 
clidU'ia,  which  is  the  (iiily  eiiidc  we  ha\-e  with  reference  to  any 
possilih'  future  visitatinii.  we  find  that  al!  the  epidemics  which 
liave  icaclied  tliis  countiy  have  come  from  that  part  of  Europe 
where  it  is  now  so  pn-valeut.  The  line  of  march  of  the  disease 
is  the  line  of  emigration  from  that  part  of  Europe.  Our  quar- 
iuitiiu!  is  unquestiouahly  lunre  el'licieiit  now  than  when  cholera 
was  here  Ijcfore,  and  will  he  more  e(feeti\'e  still,  because  the 
means  of  diagnosis  of  early  cases  are  iiioix-  thorough  and  trust- 
worthy than  they  were  llieii.  neretofoiv  the  disease  got  into 
tliis  country  before  ii  was  know  n  that  it  was  cholera.  It  Avas 
known,  for  examiile,  that  something  whicli  is  -now  called 
choh'rine  or  cholera  nostras  in  France,  was  appearing  in  the 
sc;i,[)orts  of  the  country,  in  New  York.  Boston,  and  Halifax  ; 
and  after  a  w  hile,  after  several  hundred  peo])le  had  died  from  the 
disease,  it  would  appear  that  it  was  genuine  Asiatic  cholera. 
At  present  we  are  in  possession  of  means  of  definitely  estal> 
lisliing  that,  without  waiting  until  a  considerable  num])er, 
supposed  to  hav(;  cholerine  oidy,  liave  died. 

'J'he  merits  of  Koch's  discovery  lies  in  this,  —  not  so  much 
that  he  has  given  us  the;  means  of  destroying  the  infection  as 
of  recogniziug  the  infection  at  an  early  period.  I  believe  that 
the  Marine  Ih>spital  service  can  render,  and  I  am  informed  that 
it  will  rcndcir,  tliis  service  to  such  local  boards  of  liealth  as 
recjuest  it;  that  exj)erts  would  make  the  diagnosis,  that  the 
services  of  an  expert  could  be  obtained  from  the  government  to 
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establish  definitely  wlietlier  cases  of  disease  which  resembled 
cholera  were  actually  cholera  or  somethiiio-  else.  It  seems  to 
me  rather  a  suspicious  circumstance  that,  with  the  means  of 
settling  definitely  what  cholera  is,  there  should  be  so  nnich  doubt 
about  the  disease  which  is  prevalent  near  Paris. 

I  fancy  that  the  measures  which  will  be  taken  by  all  parts  of 
the  community  in  this  countr}*,  and  in  Canada  as  well,  will  be 
sufficient  to  prevent  the  introduction  of  the  disease,  and  to 
prevent  its  getting  beyond  the  quarantine  stalinii.  there 
is  an  outbreak  on  board  a  ship  before  landing.  lUit  cases  have 
broken  out  in  this  country,  imported  from  abroad,  where  the 
jjersons  took  the  disease  after  they  came  here,  from  infected 
material  which  they  brought  with  them,  as  has  been  stated.  In 
view  of  what  might  occur,  it  would  seem  wise  that  the  local 
boards  of  health  everywhere  should  be  prepared;  that  the  people 
in  the  interior  of  the  country  as  well  as  at  llie  seaports  slinuld 
get  their  houses  in  order;  that  healtli  aulliiu  iiies.  State  and  local, 
should  see  to  it  that  the  conditions  favorable  to  the  develop- 
ment or  spread  of  the  disease  should  be  at  a  minimum.  The 
measures  which  have  been  laid  down  so  jirecisch  Iw  Dr. 
McCollom  in  his  pajjcr  seem  to  cover  the  (jucstidii  cntirch  .  The 
establishment  of  small  hosjntals  in  difterent  parts  of  the  com- 
nuniity  especially  connnends  itself  to  me  as  one  of  the  wisest 
ariang-ements  that  could  be  adopted. 

~  The  Chairman.  We  are  ahvays  confronted  with  two  ques- 
tions :  In  the  first  place,  what  ought  we  to  do  in  the  case  of  an 
outbreak  of  an  epidemic?  And  next,  what  can  we  do,  and 
what  does  public  opinion  justify  us  in  doing? 

The  first  question  is  a  medical  one,  to  be  settled  by  medical 
men.  But  Avith  regard  to  the  second  question  we  must  seek  the 
best  public  opinion :  and  with  regard  to  a  very  important  side 
of  this  rjuestion  tliere  is  no  one  better  qualified  to  speak  upon 
it  than  a  gentleman  who  is  present,  who  is  not  a  physician, 
and  I  will  ask  Mr.  Louis  D.  Brandeis,  of  Boston,  to  say  a  few 
words. 

Rt:maptv.«5  of  Lofts  D.  B-ranbeis.  Esq. 

I  owe  my  invitation  to  be  present  to  the  circumstance  that, 
during  the  years  1884,  1885,  and  1886,  I  was  ejigaged  in  an 
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investio-aiioii  of  tlie  .sui)po.se(l  danger  atteiuliiio-  tlie  importation 
of  old  ran's  from  Euro])('  and  |Kirts  of  Asia.  The  Federal 
Go\ermiKMit  ami  sonic  local  lio.irds  of  liealth,  in  their  desire 
to  ])rotc(  t  this  country  from  cholera,  which  was  then  epidemic 
in  Asia  and  Sonthcrn  J-hn'opi'.  had  enacted  reguhitions  which 
either  totally  prohiljitcd  the  importation  of  such  rags,  or 
rc<|uircd  them  to  he  disinh'cled  heloic  they  conld  he  entered 
at  this  port.  My  clients,  papei'  maiinlactnrers,  and  importers 
of  i'a!_;'s.  helieving  that  these  I'c^nlatioiis  weic  not  iustitied  by 
the  past  experience  of  the  woi'ld  or  hy  the  recent  scientific 
j'escarch  into  the  nature  and  origin  of  cholera,  rtMpnested  me 
to  aid  them  in  cxamimng  the  (piestion,  and  later  in  presenting 
the  residt  of  our  invcstigatinn  to  the  liealth  authorities,  with 
a  view  to  securing  a  modiHcation  of  the  tiien  existing  regula- 
tions. Our  incpiiiies  led  ns  to  investigate  Ijoth  the  history 
of  the  rag  importing  trade  and  the  most  recent  scientific 
researches. 

'I'he  histoiy  of -the  trade  taught  us  this:  The  importation  of 
old  lags  into  this  counti-y  from  Asin  and  Europe  had  been 
carried  on  in  a  greater  or  less  extent  since  1832.  The  imjior- 
tations  h;\d,  with  a  h'w  cxce[)tioiis.  incicased  from  A'car  to  yenr. 
About  (Id, Olio  tons  are  now  impoited  annually.  Of  these 
nearly  one  half  come  directly  to  lioslon. 

In  s])ite  of  tliese  large  importations,  there  had  never  been 
traced  to  h)ivign  old  rags  a,  single  case  of  infectious  disease, 
either  cholera,  oi-  any  othi'r.  ^\s  lias  been  stated  to  you  here 
to-da\-.  cholera  has  been  introduced  into  this  country  by  men 
with  their  tiltli\  haggagi^  and  their  tiltliy  cloihes,  but  in  no 
instance  during  all  those  \cars  has  theic  c(ime  a  single  case  of 
choh'ra,  or  any  ntlier  infectious  disease  that  could  in  any  way 
be  ascribed  to  the  importation  of  rags.  I'xiston  has  been  fi'ee 
from  any  cliolc];i  since  1s71,  yet  more  foreign  rags  enter  here 
than  at  any  port  oi'  the  rnion;  and  Massachusetts  is  the  chief 
paper  mannfactin  ing  State  in  tlie  Union.  Indeed  one  third  of 
all  the  rag  paper  e<insnine(l  in  the  country  is  made  in  this  State. 
'I'his  imuHuiity  iVoni  infection  Ihiough  old  rags  continued 
thi'ongh  those  nuuiy  years,  although  pre\'ious  to  1884  no  regu- 
lation whatsoever,  concerning  the  impoilation  of  old  rags,  liad 
been  adopted.     There  liad  not  been  prcvicmsly  either  any  pro- 
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liibition  of  their  entry  or  re(|uirement  of  disinfection.  The 
liistory  of  our  epidemics  fails  to  show  that  even  domestic  rags 
—  that  is,  rags  gatliered  in  this  country  —  have  ever  carried 
cholera :  but  such  doniestic  rags  have,  in  a  few  instances,  been 
the  cause  of  transmitting  small-pox.  Our  investigation  into 
Dr.  Koch's  then  recent  discoveries  concerning  the  cholera 
bacillus  explained  and  confirmed  all  the  other  evidence  show- 
ing that  foreign  old  rags  had  never  in  fact  been  carriei*s  of 
disease  to  America.  The  explanation  is  this :  As  was  stated 
by  Dr.  ^IcCollom,  the  cliolera  bacillus,  in  ordinar}^  conditions 
of  light  and  air,  is  very  short-lived:  it  loses  its  activity  quickly. 
It  can,  as  was  stated,  luider  certain  i  tuiditions,  —  Avhat  the 
scientists  call  favorable  conditions,"  —  retain  its  activity  for  a 
long  time.  Those  are  conditions  of  moisture.  But  it  is  com- 
mercially impossible  that  a  condition  of  moisture  should  exist 
in  the  imported  old  rags.  No  rags  would  be  merchantable  if 
they  had  been  imported  moist,  because  so  long  a  time,  often 
many  months,  must  elapse  between  their  gathering  and  jiacking 
in  Europe  and  their  use  in  the  American  mills,  that  if  they 
were  not  perfectly  dry  when  packed,  they  would  rot  and  be- 
come worthless.  Let  me  state  briefly  the  manner  in  Avhich 
these  rags  are  gathered,  packed,  and  brought  to  this  country. 

The  ordinary  person,  thinking  of  rags,  pictures  to  himself 
a  filthy  foreigner,  prowling  about  amidst  ash  barrels  in  foul 
alleys,  picking  up  such  dirty  clothes  and  rags  as  liave  been 
thrown  away,  and  finally  carrying  them  in  his  sack  to  some 
dirty  hovel  where  he  lives.  This  is  the  idea  we  ordinarily 
associate  with  rags,  —  the  idea  we  form  from  the  American 
rag-picker,  —  and  we  assume  that  amidst  the  pauper  labor  of 
Europe  and  Asia  the  conditions  must  be  much  woise.  In  fact, 
the  business  there  is  a  very  different  one.  It  is  carried  on  there 
l)v  great  merchants,  who  have  large  dusting  rooms,  sunny 
drying  rooms,  wiAl  lighted  sorting  rooms,  packing  rooms,  and 
warehouses  devoted  exclusively  to  this  trade.  There  are, 
of  course,  like  here,  rag-gatherere  who  go  about  the  streets, 
not  those  prowling  among  ash  barrels,  but  generally  passing 
from  house  to  house  :  because  the  economy  of  the  people  is  such 
that  the  rags  are  seldom  thrown  away;  they  are  carefully 
husbanded  luitil  they  can  l)e  sold,  and  are  often  washed  by  the 
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owners  so  as  to  bring  a  higher  price.  Those  rags  are  gath- 
ered in  extensive  slieds.  There  tlie  rags  must  be  dusted  or 
cairl'nlly  cleaned;  then  they  are  exposed  to  the  sun  and 
dried.  After  that  Ihey  are  sorted.  This  is  a  long  and  very 
careful  process,  because  the  value  of  tlic  I'ags  as  a  commercial 
article  depends  updii  tlic  <arc  with  -which  they  have  been 
sorted,  the  vai'ious  kinds  of  rat^s  ha\  ino-  dift'eient  prices  in 
the  market,  the  mixture  of  the  ra^■s  uiakin;^-  them  less  valuable 
and  even  useless  in  Irade.  There  is  lirst  a  careful  separation 
of  the  wasti'  —  like  leather  oi-  stays —  from  the  rags  ;  then  a 
separation  of  the  wonlleii  from  the  cotton  and  linen  rags, 
because  the  woollen  va'j;  has  no  use  ii;  |i;ipei-  inainil'acture.  and 
a  woollen  r.Xij;  anions-  cotton  ia_L;s  niitihl  spoil  a  j^dod  deal  of 
paper.  The  linen  ra^s  are  sepaiated  from  the  cotton,  because 
the  linen  are  far  more  valuable.  iVud  finally  the  cotton  rags 
are  divided  into  the  l)lue,  Jed.  -white,  and  so  on,  and  of  each 
of  these  there  are  diffeient  giades,  according  to  the  qualit}'  or 
condition  of  the  rag.  Thus,  there  may  lie  thirty -five  or  foi'ty 
diifei'cnt^  kinds  and  grades  fioni  tlu'  same  rag-house. 

Snch  is  tlie  impoitance  of  the  cartd'ul  drying  and  sorting,  that 
accoi'diiig  to  the  I'cpnlation  of  the  rag-house,  the  jirice  of  the 
same  grade  of  lags  will  \ary  in  tln'  maikct.  and  the  distinctioirs 
are  so  carefullv  made  that  the  vaiiations  range  as  low  as 
cent  per  ])0uud.  This  work  is.  theiefoie.  thoioughly  done,  and 
in  very  light  places.  It  is  done  mostly  in  large  I'ooms,  by  girls, 
whose  Avork  is  carcfull\-  supervised.  After  this  cleaning,  dry- 
ii-ig,  and  sorting,  the  rags  are  tightly  coiupiessed  in  bales  — 
usnally  Ihc  to  ten  to  (he  ton. 

y\s  Ihe  grades  of  rags  are  so  numei'ous,  and  as  the  rags  are 
sold  in  large  (piantities,  lags  of  any  ])articular  grade  must 
usualh  lie  (piile  a  long  time  in  the  -wai'ehouse.  until  there  are 
gathered  suflii  ieiit  (piantities  of  that  grade  to  make  it  po.ssible 
to  sell  and  c.\|>orl  them. 

Jt  follows,  tlu'refore,  that  wdiile  it  is  conceivable,  as  lias  been 
suggested,  that  the  cholera  bacillus  could  live,  under  favorable 
conditions,  for  a  few  months,  the  conditions  of  the  foreign  rag 
trade  are  such  that  no  cholera  bacillus  would  ever  be  brought 
lu;re  in  a  bale  of  rags.  Tliose  favoral)le  conditions  wliicli  the 
scientists   say  are  essential  to  the  maintenance  of  the  gern> 
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never  do  occur  in  fact.  If  any  cholera  bacilli  were  in  the  rags 
when  gathered,  they  nnist  h)se  their  activity  long  before  they 
H'ct  to  the  point  of  baling,  and  even  after  baling  there  is  a  long 
period  of  time  before  the}-  can  reach  this  country  and  be  opened 
at  the  mills  here. 

Although  every  one  is  interested  in  preventing  the  introduc- 
lion  of  cholera,  no  one  is  so  much  interested  as  the  paper 
manufacturer  himself.  The  bales  of  rags  are  tiist  opened  in 
his  mill:  there  they  are  first  sorted,  the  work  iniii^-  done 
usually  by  a  large  number  of  young  women;  there  i hey  are  cut 
and  distributed;  all  this  is  done  on  his  premises,  where  he  and 
the  people  whom  he  employs  are  carrying  on  the  business 
and  spending  their  lives.  It  is  obvioiis  that  any  fear  on  the 
part  of  the  operatives  would  result  in  closing  the  mill  and  in 
most  serious  damage  to  the  paper  manufacturers  themselves. 
It  was,  therefore,  of  more  anxious  concern  to  our  clients  than  it 
could  have,  been  to  any  other  class  in  the  community,  unless 
it  A\^is  the  board  of  health,  that  every  precaution  should  be 
observed  to  avert  danger.  It  was  only  after  very  earefnl 
consideration  of  the  question,  and  after  reaching  the  conviction 
that  no  danger  existed,  that  they  requested  the  government 
and  the  various  boards  of  health  to  investigata  the  question, 
with  a  view  to  modifying  the  then  existing  regulations.  That 
investigation  was  made  in  several  places,  but  nowhere  so 
thoroughly  as  here  in  Boston.  The  inquiry  was  carried  on 
here  under  circumstances  which  were  sure  to  bring  to  the 
attention  of  the  Committee  on  Health  all  possible  relevant 
evidence  —  for  there  were  remonstrants  as  well  as  pt'titioners. 

These  hearings  l)egan  in  Boston  on  March  Kith.  188(),  and 
were  continued,  one  or  two  a  week,  until  June  loth,  1886.  The 
report  of  the  testimony  covers  over  1.200  pages.  Thirty-three 
witnesses  were  examined,  a  large  luimber  of  them  eminent 
sanitarians  and  experts.  Full  reports  showing  the  experience 
of  other  nations  were  introduced.  For  ten  weeks  the  commit- 
tee held  its  report  under  advisement.  Finally,  on  August  30th, 
1 886,  they  reported  that  the  alarm  which  had  been  spread  in 
the  community  in  regard  to  danger  from  foreign  old  rags  was 
without  foundation,  and  that  there  was  practically  no  danger 
to  be   apprehended   from  such  source  ;  that    the  commercial 
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experience  of  the  world  up  to  that  time  had  been  such  as  to  lead 
them  to  believe  tlu-re  w  as  no  onound  b)i- appii'lieiisioii,  iuid  that 
this  ex  I  iciiciicc  liad  bccii  cxiilaiiKMl  and  (uiilii  nu'd  by  the 
recent  M-icntiru-  csi  iL;at  ions  ;  that  tlierelore  the  recpiii^emeiit 
of  disiidectioii  imposed  upon  ilic  importers  of  rags — and  that 
of  course  means  upon  the  connuuiiity — was  an  iinjustiti- 
able  liMi-den.  In  eonse(pieiiee  of  this  leport  the  regulations 
were  changed,  and  lliere  has  been  no  ground  to  regret  the 
change. 

The  commei'cial  imporlance  of  the  (pieslion  is  ()b\ions  when 
one  remembers  that  llie  inL|ioilations  of  old  rags  into  this 
port  last  year  were  ,");;. Odo.ooo  pounds  of  rags,  that  is,  over 
26,000  tons;  that  of  all  the  rags  required  for  American  paper 
making,  about  (iO  j)ei-  cent  iioa\ come  tVom  abroad.  Any  re- 
striction upon  their  imjiortation  nnist  (■(inse(|nenrly  result  in  a 
very  considi-rable  einl)an'assinent  and  disluiliance  of  trade. 

'hie  Ti-easniy  1  )epaitnient,  as  has  been  stated,  lias  recently 
prohibited  the  i  iitiod  net  ion  dI  rags  from  France,  altiiough  in 
France  no  Asiatic  cholera  exists:  but  I  believe  that  this  regu- 
lation will  be  rescinded  upon  lull  investigation  of  the  question 
—  as  were  its  predecessoi-s.  six  years  ago. 

Through  tlie  suiiiniei-  and  lall  oi'  1  S,s4,  there  came  a  long- 
series  of  reoulations  fj-oni  the  Ticasury  Depai'tment  at 
Wa-shiu'^toii,  relating  to  the  ini] xntation  of  I'ags.  First  they 
were  proliihited  ;  then  allo\\-ed  from  certain  ports;  then  re- 
(piired  to  lie  disiidecte(l  :  lint  upon  our  calling  the  attentio)i  of 
the  department  to  the  facts  aboNC  stated,  all  the  regulations 
were  rescinded,  and  the  niattei-  was  left  to  the  local  boards  of 
health.  I  lia\c  alread\  staled  the  dis[iosition  which  our  Boai'd 
then  made  of  the  subject. 

It  seems  to  nie  tliat  as  this  question  of  the  supposed  infection 
from  foreign  poi  ts  is  mooted  again,  it  is  important  to  look  back 
to  the  experience  of  a  h'w  years  ago  and  see  whether  there  is 
anything  in  the  ex|ierienee  of  t  lie  world,  in  sanitation  or  in  scien- 
tific research,  which  would  justify  the  reversal  of  the  conclusion 
reaclieil  then,  and  which  was  arrived  at  after  a  most  deliberate 
investigation  of  the.  subject,  occupying  nearly  two  years. 

The  (^IIAIIMNIAN.  We  wdll  now  hear  a  few  words  from  Dr, 
(^'Ogswell,  the  Port  Physician. 
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Remarks  of  Dr.  C.  H.  Cogswell. 

The  subject  has  heen  pretty  nearly  gone  over  by  the  previous 
si)eakers,  as  to  its  commercial  asp(H  t  and  llic  ]iicscnt  location 
of  the  disease.  From  what  has  been  said.  1  think  that  |M,ssil)ly,  as 
Dr.  McCollom  suggested,  we  are  dependent  ui)()n  st'a  (puuantine 
to  keep  the  disease  from  this  country.  Possibly  you  might  be 
interested  to  hear  a  short  account  of  what  precautions  we  take 
here  to  prevent  the  entrance  of  cholera.  In  the  first  place,  as 
has  been  said,  there  is  very  little  to  fear  from  any  cargo.  I  was 
glad  to  hear  that  fact  In'onglit  out  strongly.  I  have  here  a  copy 
of  a  circular  issued  by  Suprr\  isin;_;-SurL;eon  General  Wyman,  of 
the  U.  S.  Marine  Hospital  SiTvicr.  in  which  he  says:  — 

"  In  view  of  the  threatened  furtlier  spread  of  the  disease,  and 
because  pi  the  danger  which  attaches  to  iaL;>.  tnis.  wool,  hides, 
etc.,  which  may  have  been  gathered  in  the  inrecled  districts, 
and  to  articles  of  personal  wear  theretVoni,  it  is  hereby  ordered 
that  no  vessel  having  rags,  furs,  skins,  hair,  feathers,  boxed  or 
baled  clothing  or  bedding,  or  any  similar  article  liable  to 
convey  infection,  hailing  from  any  port  in  the  districts  afore- 
said, and  no  vessel  from  any  port  carrying  the  above-mentioned 
merchandise  or  inuiiigrants  from  the  present  infected  districts, 
or  from  districts  that  shall  hereafter  be  officially  declared 
infected,  will  be  allow  ed  entry  to  any  port  in  the  United  States 
unless  provided  with  either  a  consular  certiticate,  or  a  certitieate 
from  a  medical  officer  of  the  Marine  Hospital  Ser\  ice.  or  State 
or  local  quarantine  officer  of  the  rnited  States,  to  the  el'tect  that 
the  vessel,  cargo,  personal  effects,  etc..  have  l)een  disinfected 
in  accordance  with  the  methods  herewith  prescriljed." 

Now,  in  the  nine  years  that  I  have  been  connected  with  the 
Quarantine  Department,  I  have  never  known  any  vessel  or 
cargo  coming  direct  to  this  port  from  any  port  supposed  to  be 
infected ;  I  have  never  been  able  to  find  any  vessel  that  has 
arrived  from  such  ports.  Now  we  may  get  cargoes  of  hair, 
hides,  rags,  or  wool  from  an  infected  district  by  means  of 
transshipment.  Under  the  present  rules  and  regulations  we 
have  no  means  of  knowing  from  what  place  cargoes  come, 
unless  they  come  on  what  is  called  a  through  bill  of  lading, 
which  they  seldom  do.  A  great  many  cargoes  go  to  Hull, 
London,  or  Liverpool,  and  there  are  transshipped  to  ports  in  the 
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United  States.  They  may  lie  there  in  those  British  ports  from 
a  month  to  a  year  i)efore  they  are  sent  to  this  couiitry,  then 
they  come  Avith  a  hill  of  ladiuo-  from  Lojiddii,  LiverpooL  or 
Hnll.  and  we  have  im  incaiis  oi  determiiiiiig  fiom  Avhat  ports 
they  oiiqiiially  cainc.  It  is  fortunate  that  there  is  not  much 
danger  of  chok-ia  lieing  hronght  to  this  coiuiti'v  \)\  infected 
cargoes.  I  thinli;,  tliougli.  it  is  oiu-  duty  to  try  to  secure  the 
passage  of  some  law  oi'  icgiilation  whieh  a\  ill  comijel  the 
shi[)pei-  to  forward  with  each  consigmucnt  an  aflidavit  stating 
tlic  countiy  and  district  in  which  the  rags,  hides,  etc.,  were 
originally  collected. 

The  gi-eaiest  danger  comes  from  the  immigrant  and  his 
baggage,  as  lias  ahead}'  been  said.  Exce}iting  Russia.  Ave  have 
almost  no  inniiigrants  coming  fmni  any  conntiy  infected  Avith 
cholera.  W'c  ha\e  very  few  immigrants  coming  to  IJoston  ex- 
cept from  Ixussia,  (Germany,  Anstiia.  Scandinavia,  and  the  Brit- 
ish Isles:  thcst'  compose  the  hulk  of  oui'  immigration.  At 
present  all  immigiunts  from  tlic  sontlu'astci'n  portion  of  l^nssia 
are  stopped  at  (piarantine,  and  theii'  peisonal  effects  and  hag- 
gage  disinfected  hy  steam  heat  under  pressure,  the  immigiants 
are  given  a  thoi'ougli  hath  and  scrnhhing,  and  then  alloA\  ed  to 
proceed.  In  all  the  years  tliat  1  have  been  here  no  vessel  has 
arrived  Avhieh  was  snsi)ected  of  having  cholera,  on  hoard.  Pos- 
sibly noAV  that  cholera  is  ei)idi'mic  in  Enroi)e,  \\  e  may  be  a 
little  more  suspicious  and  more  rigid  in  our  examination  than 
we  should  be  under  ordinary  cii-cumstances.  If  a\c'  should  lind 
that  there  had  lieen  a  death  from  cholera  on  hoard  any  vessel 
which  arri\  ed  at  (piarantine,  or  there  had  been  any  suspicious 
case  of  sickness  resembling  cholera,  Ave  would  stop  tlie  ship 
here,  and  go  through  the  same  proceeding  Avith  tlie  entire  list 
of  passengers  and  baggage  that  we  do  noAv  Avith  the  Kussians 
and  theii'  baggage. 

The  Cha niMAN.    This  subject  is  open  for  general  discussion, 
and  I  hope  the  opportunity  Avill  be  taken  advantage  of  by  any- 
body who  has  a  question  to  ask  or  a  statement  to  make. 
■Remat^ks  of  Dk.  J.  A.  Gage. 

I  Avdll  say  a  Avord  as  to  the  l)enefits  to  he  derived  from  a  visi- 
tation of  cholera,  thougli  you  may  t1ii:ik  that  is  a-  singular  AA^ay 


of  presenting  the  matter.  The  idea  was  suggested  to  me  by  a 
remark  made  by  a  legal  gentleman,  who  wa.s  endeavoring  some 
years  ago  to  carry  out  some  rules  in  regard  to  cleanliness.  lie 
said  if  there  was  no  fear  of  cholera  he  cduld  imt  do  aiiythino- 
with  the  people;  but  the  moment  he  said  ■•  (  liolcia ! lie  could 
make  them  do  anything  he  wanted  to,  to  cn;il>le  the  local  boards 
to  improve  the  sanitary  condition  of  the  city  m  to^vn.  If  it  has 
this  effect  it  may  not  be  without  some  small  gain. 

The  CHAiKM.Vif.  'Wliat  does  Dr.  Cutler  propose  to  do  in 
Waltham? 

Dr.  E.  R.  Cutler.  Weliavebeen  abundantly  informed,  and 
we  shall  do  just  as  you  do. 

A  vote  was  passed,  tlianking  the  city  of  Boston  for  its 
characteristic  hospitality,  after  which  the  meeting  adjoui-ned. 
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QUARTERLY  MEETING. 

Lynn,  Oct.  20,  1892. 

The  Massachusetts  Association  of  Boards  of  Health  met  at  the 
Oxford  Chib  House,  Washington  Square,  Lynn,  on  Thursday 
October  -iOth,  1892.  Dr.  H.  P.  Walcott  called  the  meeting  to 
order  shortly  after  2  p.  M.  In  the  absence  of  the  Secretary  of  the 
Association,  Dr.  J.  H.  McCoUom  was  elected  secretary  pro  tem. 
The  records  of  the  last  meeting  were  then  read,  and  there  being 
no  objection,  they  were  ap])ro"ved. 

The  chairman  then  read  a  list  of  names  of  gentlemen  who 
had  been  recommended  to  the  Association  by  the  executive 
committee  for  membership,  and  they  were  duly  elected. 

After  a  few  other  items  of  business,  a  paper  was  read  by  Mr. 
W.  F.  Morse  on  the  "  Eagle  Process  for  Cremating  Garbage." 

THE  DESTRUCTION  OF  TOWN  WASTE  BY  FIRE. 

By  W.  F.  Mouse,  New  York  City. 

When  in  April  I  had  the  honor  to  prepare  a  paper  for  presen- 
tation before  this  society.  I  had  fully  expected  to  be  present  to 
read  the  paper  in  ])erson,  and  to  answci-  questions  which  might 
have  thrown  any  light  upon  the  siihicct  of  ■  Garbage  Collection" 
and  its  "  Disposal  by  Cremation"  which  was  then  the  subject 
under  discussion.  But  circumstances  rendered  it  impossible 
for  me  tr)  be  ])resent,  and  in  the  absence  of  intormation,  sup- 
plemental in  character  to  that  contained  in  the  paper  contribu- 
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ted,  and  which  could  best  be  obtained  by  questions  and  answers, 

the  suhjeet  received  but  little  discussion  and  was  left  over  for 
future  cniisideration.  Since  the  appearance  of  an  epidemic 
upon  our  coasts,  and  the  strong  probal)ilit\',  reasoning  from 
simihir  couditious  in  other  countries  in  times  past,  that  this 
plague  might  again  appear  uith  the  warmth  of  the  coming 
spring  and  prevail  with  the  heat  of  tlie  suuiuier,  there  has  been 
a  renewed  interest  in  the  various  metliods  of  caring  for  the 
waste  and  worthless  products  of  cities  and  towns. 

None  of  the  municipal  problems,  which  the  crowded  life  of 
our  communities  brings  uj)  are  more  perplexing,  annoying  and 
vexatious  than  is  this,  nor  is  there  any  which  more  imperatively 
demands  a  speedy,  sale,  and  unobjectionable  solution.  Such  a 
solution  appears  to  have  been  found  by  the  adoption  of  the  pro- 
cess of  cremation  :  meaning  the  total  destruction  by  fire  of  all 
the  waste  that  can  be  affected  by  heat,  and  the  utilization  of  the 
products  of  this  combustion  for  economical  purposes. 

It  is  not  the  present  purpose  to  discuss  the  question  of  the  value 
of  the  waste  of  cities  as  food  for  swine  or  cattle.  This  is  a  prac- 
tical matter  involving  financial  questions  of  some  moment  to  each 
place  and  city  where  the  household  offal  has  been  so  applied,  and 
the  sanitary  aspect  of  this  question  has  been  ably  treated  by  the 
State  Board  of  Health  in  the  publication  of  its  papers  upon 
"  Trichinosis  "  and  its  appearance  in  swine  fed  upon  the  house- 
hold offal  of  the  city  of  Boston.  Whether  or  not  such  use  of 
household  waste  is  a  proceeding  entirely  sanitary  ^ — whether 
the  swine  fattened  upon  such  food  is  in  an  entirely  satisfactory 
condition  to  come  upon  the  tables  of  the  people,  and  whether 
the  risk  of  poisoning  or  contaminating  the  milk  supply  of  any 
place,  where  city  garbage  is  taken  away  by  the  faimer  osten- 
sibly for  the  purpose  of  being  fed  to  swine,  and  secretly  fed  to 
milch  cattle  —  all  these  (luestions  are  subjects  upon  which  the 
members  of  the  association  are  better  informed  than  the  writer. 

Without  describing  the  other  ways  commonly  in  use  for  the 
destruction  of  waste  of  cities,  all  of  which  are  only  too  familiar, 
it  may  be  at  once  assumed  in  the  case  of  a  large  majority  of 
cities  and  places  in  tliis  State,  that  the  present  way  of  caring 
for  the  waste  from  households,  shops,  stores,  market-houses,  the 
refuse  from  manufacturies.  tlie  bodies  of  smaller  animals,  and 
the  general  miscellaneous  refuse  and  waste  which  a  city  or  town 
must  pi'oduce,  has  been  and  is  now  unsanitary  and  unsatisfac- 
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tory,  is  in  many  cases  offensive,  in  some  dangerous,  and,  as  a 
whole  can  be  improved,  by  the  use  of  some  better  method  or 
system. 

In  j)rcsenting  the  claims  of  "  Destruction  by  Fire  "  of  this 
mass  of  worthless  waste,  it  is  the  intention  to  deal  only  with 
such  practical  facts  as  have  accumulated  in  the  writer's 
experience  during  a  period  of  four  years  which  lias  Im  ch  spent 
in  designing,  constructing,  and  observing  the  uiiciatiou  of 
various  styles  of  garbage  cremating  furnaces. 

The  cremation  of  garbage  is  not  an  exact  science  ;  no  one 
can  accurately  say  from  experience  in  one  place,  what  precisely 
will  be  the  results  obtained  by  identical  means  when  used  in 
another  place ;  nor  can  any  one  predict  what  will  be  the  amount, 
character,  or  class  of  waste  which  a  city  will  send  to  a  crema- 
ting furnace  to  l)e  destroyed.  But,  by  comparison  of  places 
where  garbage  has  been  destroyed  by  fire  for  some  years,  and 
by  observing  as  far  as  can  be  done,  similar  situations  and  con- 
ditions, it  is  possible  to  forecast  very  nearly  the  results  which 
would  be  obtained  by  the  use  of  similar  furnaces  in  other  cities. 

Before  any  place  can  contract  for  a  cremating  plant,  it  is 
necessary  to  determine  approximately  the  amount  of  waste  to 
be  destroyed,  and,  in  determining  this  (juantity  the  greatest  pos- 
sible variation  in  estimates  seems  to  be  the  rule. 

In  the  New  England  states  where  the  household  offal  is  col- 
lected separately  from  other  wastes,  this  work  is  by  far  better 
done  than  in  communities  where  all  classes  of  wastes  are  col- 
lected indiscriminately  in  one  receptacle;  but  the  quantity 
collected  by  the  contractor  or  by  the  city  teams,  by  no  means 
represents  the  total  production.  Every  place  in  New  England 
as  far  as  observation  goes,  allows  private  scavengers  to  come 
into  the  town  with  enclosed  carts  or  tightly  sealed  barrels  and 
go  to  the  largest  hotels,  restaurants  and  boai-ding-hou.ses,  and 
take  all  the  household  offal  for  their  own  jturposcs.  In  many 
cases  the  process  is  entirely  aside  from  the  city  collection  ser- 
vice, and  is  under  no  inspection  unless  the  scavenger  has  in 
use  a  leaky  cart  or  other  objectionable  vessel,  hence  it  follows 
that  the  quantity  so  removed  can  only  be  guessed  at.  As  a 
general  rule  the  amount  collected  by  these  scavengers  is  very 
nearly  equal  to  that  collected  regularly  by  city  machinery  ;  and 
this  must  be  taken  into  consideration  when  providing  for  a 
means  of  destruction. 
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The  aiuoiint  of  general  refuse  or  the  combustible  waste  of  a 
city,  depends  to  some  extent  upon  the  manufacturing  industries ; 
every  sho}),  store  or  manufactory  daily  sweeps  out  a  quantity  of 
packing  material,  scraps  and  other  worthless  combustible  matter 
which  is  taken  up  with  the  ashes  and  carried  to  the  dumps. 
The  sweepings  of  houses  and  yards  are  of  the  same  character 
and  tlic  whole  of  this  together  amounts  to  from  twenty  to  thirty 
per  cent,  of  the  whole  annual  collection  of  the  city.  There  is 
but  little  if  any  value  to  it,  and  when  cast  upon  the  ground, 
mixed  with  asiies  and  covered  with  earth,  it  makes  a  fairly 
satisfactory  basis  for  the  construction  of  streets  and  the  filling 
in  of  low  gi-ound.  But  when  this  material  is  mixed  witli  put- 
resil)le  matter  then  there  is  a  very  different  state  of  things. 
Fermentation  sets  in,  the  growth  of  the  lower  forms  of  animal 
life  is  proniot(Hl,  oiVonsive  odors  are  given  off  and  the  dump 
becomes  objcction;il)le  and  uivcs  rise  to  complaints.  It  is  so 
exceedingly  difiicnlt  to  separate  the  putresible  from  the  unob- 
jectiouabli!  dry  refuse,  and  the  latter  being  of  real  value  to  serve 
as  fuel,  that  it  is  jjrobuble  the  wiser  plan  to  cremate  both  of 
these  classes  of  waste ;  the  furnace  being  constructed  so  as  to 
receive  one  or  the  other  or  both  together  without  interference 
with  its  work. 

Another  class  of  city  waste  which  has  frequently  caused  some 
troul)le,  is  the  bodies  of  the  smaller  animals.  As  a  rule  the 
larger  animals  are  contracted  for  and  taken  from  the  city  by  a 
rendei'ing  company;  but  the  smaller  ones,  dogs,  cats,  etc.,  are 
of  solilrl('  value,  that  they  are  often  left  to  the  health  depart- 
ment ti)  1)0  removed.  The  cremating  furnace  when  in  regular 
operation  will  destroy  as  many  bodies  of  this  kind  as  can  be 
comtortalilv  put  into  it,  w  ilh  no  loss  of  heat,  and  at  the  same 
expense  as  if  l)urning  household  offal.  There  have  been  over 
sixty  dogs  burned  at  one  time  in  a  cremating  furnace  with  per- 
fect success,  and  to  the  great  relief  of  the  city  authorities. 
When  rcfiuired,  the  carcases  of  horses,  mules,  etc.,  may  also  be 
destroyed.  About  three-quarters  of  one  hour  to  one  hour  is 
required  to  destroy  the  bodies  of  the  largest  animals. 

The  question  of  the  desf  i  net ion  of  iheeontents  of  privy  vaults 
by  fire  is  one  which  1  apprehend  is  not  now  under  discussion. 
While  the  process  can  be  cai'ried  on  with  ;)ei-feet  satisfaction  to 
the  eitv  authorities,  the  expense  attending  it  is  <:i'eater  than  the 
cremation  of  garbage.    Usually  the  material  is  from  forty  to 
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seventy-five  per  cent,  liquid  which  has  to  be  evaporated  before 
the  more  solid  portions  are  destroyed,  requiring  the  use  of  a 
special  apparatus  to  receive  and  retain  the  liquid,  with  a  perfect 
certainty  of  the  destruction  of  the  odors  arising  iherefroni.  At 
more  than  a  dozen  phices  where  the  cremating  phints  have  been 
erected  in  the  last  four  years,  the  destruction  of  the  contents  of 
privy-vaults  has  been  done  by  combustion  in  these  furnaces  day 
after  day  and  year  after  year  exactly  as  other  waste  of  the  city 
is  destroyed.  The  quantities  are  not  large,  usually  amounting 
from  twenty  to  forty  barrels  per  day,  and  in  most  cases,  this 
special  receiving  apparatus  is  part  of  the  construction  of  the 
furnaces.  It  will  therefore  be  seen  that  it  is  possible  to  con- 
struct a  cremating  furnace  which  will  burn  its  requisite  quantity 
of  garbage  and  afterwards  destroy  a  moderate  amount  of  the 
contents  of  vaults,  and  do  both  successfully  and  continuously, 
but  naturally  the  cost  of  operation  is  considerably  increased 
over  what  it  would  be  for  the  destruction  of  garbage  alone. 

It  is  impossible  in  the  limits  of  a  paper  like  this  to  give  a 
descrq)tion  of  all  the  kinds  of  cremating  fui'naces  that  have  been 
onstructed  in  this  country.  There  have  been  erected  at  least 
ten  different  styles  of  garbage  cremating  plants  in  this  country 
during  the  last  five  years,  only  two  of  which  have  remained  in 
active  and  continuous  use.  Every  \  ear  brings  forward  some 
new  device  in  this  direction,  which  promises  to  revolutionize 
the  country,  but  retires  after  an  unsuccessful  attempt  to  over- 
come the  numerous  difficulties,  and  falls  never  to  rise  again. 

Of  the  two  kinds  of  furnaces  which  have  been  longest  in  use, 
one  has  been  more  universally  adopted,  has  proved  itself  to  be 
of  such  character  as  to  be  equally  useful  in  the  tropics  and  the 
e.Ktrerae  northern  parts  of  the  country,  and  has  been  applied  to 
the  disposal  of  every  class  of  waste  that  is  possible  to  be  pro- 
duced. I  refer  to  the  '•  Engle  Garbage  Cremator,"  built  b}'  the 
Eugle  Sanitary  &  Ciemation  Company  of  Des  Moines,  Iowa. 

Tiic  first  cremator  built  by  this  company,  five  years  ago,  was 
in  the  nature  of  an  experiment,  and  grew  cut  of  the  necessity 
which  then  existed  for  the  disposal  of  the  waste  cf  an  interior 
city  like  Des  Moines,  where  no  sewage  was  possible,  and  where 
the  value  of  garbage  for  any  purpose  of  fertilizing  was  nothing. 
The  original  purpose  of  the  inventor  was  to  destroy  oi-ganic 
wastp  from  his  own  house,  whicli  having  been  accomplished,  lie 
introduced   the  same  system  int(j  court-houses,  schools  and 


county  prisons,  the  next  step  bcinu:  its  introduction  as  a  part  of 
the  municipal  machinery  of  the  city,  beginning  with  the  con- 
struction of  two  furnaces  the  first  year,  tlie  close  of  the  fifth 
year  has  seen  the  building  of  thirty-one  different  cremators  in 
twenty-three  cities  and  towns,  and  in  places  ranging  from  the 
city  of  Panama  on  the  Isthmus  up  the  eastern  sea-board  to 
New  York,  and  west  to  points  beyond  the  Rocky  Mountains. 
In  twenty-one  different  towns  and  cities,  the  Engle  Cremator 
has  been  in  active  and  continuous  use,  two  only  having  been 
given  up,  not  for  reasons  connected  with  the  furnaces  but  from 
other  causes.  It  has  been  the  aim  of  the  Engle  Company  to  con- 
struct their  furnaces  so  as  to  insure  the  utmost  strength  and 
stability,  consistent  with  a  moderate  amount  of  ex])ense,  and 
while  at  hrst  cremators  were  constructed  with  the  ordinary  fire 
brick  found  in  every  locality,  now  they  are  built  of  special 
material  which  will  insure  tlie  durability  of  the  structure  far 
beyond  any  similar  furnace  of  this  character. 

A  brief  description  of  the  Engle  Garbage  Cremators  which 
are  now  being  constructed  for  the  World's  Columbian  Exposition, 
at  Chicago,  will  best  convey  an  idea  of  the  operation  of  the 
latest  improved  construction  of  this  kind. 

The  conditions  under  which  these  cremators  are  constructed 
are  a4)out  the  same  as  would  apply  to  any  large  city.  There 
are  to  be  about  one  hundred  and  fifty  restaurants  within  the 
grounds  producing  a  large  amount  of  offal.  The "  Shone  " 
ejectors  which  are  used  to  receive  and  convey  away  the  sewage, 
will  produce  about  ten  tons  per  day  of  sludge  which  must  be 
burned.  There  will  be  a  vast  amount  of  conbustible  waste,  the 
wrappings  and  covers  from  numberless  packages,  the  sweepings 
and  paper  from  the  buildings,  and  besides  this,  it  is  probable 
that  the  manure  from  the  stock  Exhibit  will  also  be  destroyed  ; 
the  whole  amount  being  from  one  hundred  and  fifty  to  three 
hundred  cubic  yards  per  day.  To  destroy  this,  two  cremators 
are  built  back  to  back,  both  being  connected  with  one  stack. 
They  are  thirty  feet  long,  both  togetlier  being  eighteen  feet  wide, 
and  thirteen  feet  high.  The  stack  or  chimney  is  fifty  feet  high 
and  nine  feet  scjuare  at  the  base,  and  is  connected  with  the 
furnace  by  the  neck  containing  a  flue  seven  feet  long.  There 
are  eight  feeding  holes,  four  on  each  furnace,  controlled  by 
sliding  (!over.s  of  lii'e  clay  bound  with  iron.  Above  is  the  house 
completely  enclosing  the  furnaces,  having  doors  on  the  outside 
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leading  to  the  slopes,  cDimcctrd  willi  (lie  feed  holes;  these 
doors  are  reached  hy  \\  idr  phil  t'oi-iiiH  nidinid  th(,'  building  con- 
necting with  tlie  aiiproaclies  at  the  weatcMU  end.  'I'he  plat- 
forms extend  across  the  end,  alTording  an  unint^i  riiptcd  drive- 
way around  the  building.  The  house  is  roofed  with  ir;;n  and  is 
covered  outside  with  staff,"  a  composition  of  plaster  ujion  a 
ground  woric  of  bagging,  the  whole  being  cast  in  a  mold  allow- 
ing any  shape  or  form. 

The  collection  cai  ts  dump  their  loads  directly  upon  the  iron 
slopes  leading  to  the  garbage  grates,  no  attention  being  paid  to 
assorting  or  separatiug  the  various  substances.  Should  there 
be  liquid,  this  passes  through  the  openings  in  the  grates  and  is 
retained  m  the  bottom  of  the  cremator.  The  capacity  of  each 
cremator  is  about  fifteen  cubic  yards  at  a  charge,  and  this  may 
be  renewed  every  two  hours  or  less,  according  to  the  chaiacter 
of  the  material  or  amount  of  heat  apijlied.  The  hres,  introduced 
from  the  oil  burners  at  the  end  nearest  the  stack  ]iass  over  and 
through  the  garbage  piled  upon  the  grates.  Air,  heated  to  five 
hundi'ed  degrees  or  upwards  is  admitted  at  various  points  through 
openings  into  the  j)ile  of  garbage.  The  llame,  smoke  and  other 
products  of  combustion  pass  the  whole  length  of  this  upper  cham- 
ber, and  are  driven  down  into  the  second  row  of  burners  placed  at 
the  front  end.  At  this  [)oint  the  combustion  is  again  reinforced 
by  currents  of  air  heated  to  a  high  degree,  which  with  the 
burning  gases  of  the  material  on  the  bars  above,  produce  under- 
neath the  garbage  grate  a  most  intense  and  destructive  heat. 
At  the  base  of  the  combustion  chamber  in  the  neck  between  the 
furnace  and  the  stack,  at  right  angles  to  the  current  of  flame 
and  gas,  is  introduced  a  short  but  intensely  powei'ful  flame, 
which  heats  the  chamber  to  a  white  heat.  The  resulting  gas, 
the  product  of  combustion,  is  discharged  at  the  top  of  the  stack  — 
a  colorless,  imperceptible,  highly  heated  gas  which  rises  and 
is  instantly  dissii>ated. 

The  interior  construction  of  the  Engle  Cremators  is  of  very 
large  blocks  of  fire  clay  ;  the  side  walls  and  roof  being  wholly  of 
these  blocks.  The  feeding  holes  are  constructed  of  large  lilocks 
which  weigh  three  hundred  and  hfty  j)Ounds  each.  Tlie  stoke- 
doors  and  the  lirc-dooi  s  are  surrounded  by  si)ccial  blocks  made 
to  fit  the  various  slia|,es.  The  lire  clay  used  in  this  construction 
is  of  a  special  character  adapted  to  stand  the  heat  of  the  steel 
smelting  furnaces,  which  are  used  in  Pennsylvania.    The  con- 
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stniction  of  the  cromators  which  burn  gas 'is  precisely  on  the 
same  principle  as  tlie  one  described  at  Cbicago  for  burning  oil, 
as  are  the  cremators  which  burn  coal,  with  the  exception  that 
the  lire-box  at  each  end  of  the  furnace  is  retained  in  the  place 
ot  the  oil  burners. 

The  cost  of  this  operation  of  destroying  garbage,  waste  and 
refuse,  is  dependent  upon  three  conditions.  First,  and  mainly  : 
the  cost  of  fuel  employed.  Second  :  The  character  of  the  waste 
to  be  destroyed,  whether  containing  much  liquid  or  comparatively 
dry.  Third  :  The  amount  of  intelligence  and  slvill  which  men 
display  in  managing  the  furnaces.  The  range  of  cost  varies  so 
greatly  that  it  is  impossible  to  predict  what  result  w^ould  be 
obtained,  unless  every  condition  of  the  amount  and  character  of 
the  garbage,  and  absolute  cost  of  fuel  and  labor  are  known  in 
advance.  Where  fuel  is  low  in  price,  as  for  instance,  Birming- 
ham, Ala.,  coal  is  i3i2.00  a  ton,  and  labor  ifil.50  a  day,  the  gar- 
bage is  destroyed  at  a  cost  of  aboi;t  ten  cents  j)cr  cubic  yard. 
When  wood  is  used  at  a  cost  of  $3.25  to  $3.75  per  cord  with 
colored  labor,  as  in  Savannah,  the  cost  is  from  nine  cents  in 
the  winter  to  sixteen  cents  in  the  middle  of  summer  to  destroy 
a  cul)ic  yard  of  garba^o  and  barrels  of  night  soil.  The  reason 
of  this  difference  is  tliat  the  garbage  in  the  summer  has  a  very 
large  (piantity  of  wasle  matciial  containing  water,  as  water- 
melon rinds,  etc.,  and  more  fuel  and  labor  is  re(juired.  Where 
coal  is  used  at  an  expense  of  8-1.00  to  $4.50  per  ton,  the  cost  of 
destruction  per  cubic  yard  rises  to  fifteen  cents,  and  may 
slightly  exceed  tlii.s  (liuaug  t)i(^  siiinnier  mf)uths.  Where  natui'al 
gas  iseniph)yed  as  a  fuel  at  the  low  rates  which  are  eontroHed  by 
the  cities,  it  is  found  to  be  one  of  the  most  economical  fuels  that 
can  be  used.  The  average  cost  being  about  twelve  to  fourteen 
cenrs  ))er  cubic  yard  for  the  destruction  of  garbage,  animals, 
and  a  lai-ge  amount  of  night  soil. 

The  (piantity  of  matiM  ial  destroyed  in  the  furnace  atFindlay, 
Ohio,  using  natural  gas,  during  the  month  of  June,  1892,  was 
5G8  ynls.  of  garbage,  ;j'.t4  i)lils.  of  night-soil,  seven  liorses,  eight 
dogs,  at  a  cost  of  ten  and  one-half  cents  per  cubic  yard  and 
barrel.  It  should  be  noted  that  in  destroying  vault  contents  in 
these  furnaces,  a  band  of  night-soil  is  considered  equivalent  in 
cost  of  destruction  to  a  cubic  yard  of  garbage.  The  relative 
cost  of  burning  by  oil  is  yet  to  be  ascertained,  but  as  shown  by 
experiments  Avhich  have  been  conducted  it  is  undoubtedly  cer- 
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tain,  that  where  tb^  garbage  can  be  obtained  in  large  amounts 
and  the  furnace  operated  continuously  it  is  cheaper  and  easier 
than  to  use  any  other  fuel ;  it  is  more  manageable  than  coal 
and  can  be  more  readily  applied.  It  is  controlled  by  the  turn 
of  a  valve  and  can  be  used  either  with  steam  or  air,  whichever 
is  most  convenient.  Against  this  cheapness  in  tlie  use  should 
be  put  the  cost  of  the  steam  boiler  which  must  be  used  to  spray 
the  oil,  and  the  cost  of  the  piping  and  blower  or  air  compressor, 
the  whole  being  about  one  per  cent,  of  the  original  cost  of  the 
crematingfurnace.  Speaking  generally  it  may  define  this  question 
sufficiently  to  say  that  the  garbage  of  any  place  can  be  destroyed 
at  a  cost  running  from  ten  to  sixteen  cents  per  cubic  yard, 
which  is  equivalent  to  twenty-live  to  fifty  cents  per  ton,  mean- 
ing of  course  the  putresible  waste  of  the  town.  Miscellaneous 
combustible  waste  of  the  town  may  be  destroyed  in  quantities 
amounting  from  100  to  150  cubic  yards  per  day  in  these  fur- 
naces at  a  nominal  cost  for  fuel,  since  tiie  draught  of  the  fur- 
nace is  sufficient  to  burn  this  material  with  a  very  small  amount 
of  coal.  Much  depends  upon  the  interest  taken  in  the  work  by 
the  men  who  operate  the  furnace.  It  has  frequently  been  found 
that  cremators  are  reported  as  not  coming  up  to  the  standard, 
and  the  trouble  has  been  the  fault  of  inefficient  workmen.  It 
does  not  require  anything  more  than  ordinary  intelligence  to 
manage  these  furnaces,  but  there  must  be  faithfulness. 

Tiie  cost  of  these  cremating  plants  vary  with  the  size  of  the 
furnace  required,  with  the  locality  where  it  is  to  be  placed  and 
with  the  local  cost  of  material  and  labor  employed.  At  the 
present  time  the  furnaces  are  constructed  in  sizes  which  are 
relatively  adapted  to  places  like  government  posts  or  towns  of 
1,500  people,  up  to  cities  of  25,000  to  30,000  inhabitants,  one 
furnace  doing  the  work  for  each  place.  When  the  larger  cities 
adopt  cremation  it  is  usually  necessary  to  construct  two  fur- 
naces in  one  locality  near  the  centre  of  the  population,  or  by 
constructing  one  at  each  side  of  the  city,  the  destruction  of  all 
the  garbage  is  insured  within  a  short  distance  from  the  place 
of  its  production.  It  has  been  stated  that  the  cost  of  hauling  a 
ton  of  garbage  one  mile  under  ordinary  conditions,  is  forty 
cents.  Manifestly  if  this  haul  can  be  shortened  to  one-half,  a 
saving  of  fifty  per  cent,  is  obtained  which  goes  a  long  way 
toward  defraying  the  cost  of  cremating  the  material.  If  the 
proposed  location  is  of  such  character  as  to  involve  extra  w^ork 
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for  excavating  or  blasting  rock,  or  driving  piles  to  obtain  firm 
foundation  then  this  item  must  be  considered  in  estimating  the 
cost  of  the  plant.  The  policy  of  this  Company  is  to  make  a 
l^crsoual  examination  before  submitting  estimates  for  proposed 
plants,  and  it  is  only  when  all  local  conditions  are  known  that 
a  price  can  be  made  which  is  satisfactoiy  both  to  the  Company 
and  to  the  city. 

In  this  connection  it  may  be  interesting  to  quote  from  the 
columns  of  the  Engineering  Record,  which  last  week  published 
an  article  giving  the  cost  of  construction  and  capacity  of  various 
English  fuinaces.  It  may  bo  remembered  that  England  has 
been  experimenting'-  in  garbage  cremation  for  about  twenty 
years,  that  they  now  have  about  fifty  cities  and  towns  where 
refuse  is  destroyed  by  fire,  and  that  no  attempt  has  been  made 
to  tifiit  this  garbage  in  any  other  way  than  by  selecting  out 
such  articles  as  appeared  to  be  of  value  —  iron,  glass,  leather 
rags  and  the  like,  —  and  burning  the  remainder.  The  process 
of  reduction  to  obtain  oil,  and  manufacture  into  a  fertilizer  as 
))ractised  in  Vienna,  does  not  appear  to  be  in  use  at  any  place  in 
England. 

The  Record  gives  a  table  of  19  cities  ranging  in  pojuilation 
from  the  largest  to  those  of  small  size  whi(;h  have  garbage 
destructors  mostly  of  tlic  Fryer  Pattern."  Each  ])huit  includes 
a  number  of  small  furnaces  called  "  cells  "  connected  with  a 
central  chimney.  Each  cell  is  of  a  capacity  of  about  one  cubic 
yard,  nnd  is  separately  fired  by  its  own  fire  grate,  and  destroy- 
ing from  lour  to  six  tons  per  day  of  miscellaneous  citv  waste. 
The  co.st,  of  tli('S(i  plants  foi-  each  city  varies  ir(uu  >;7n,.")U0  for  a 
])lant  which  has  eight  cells  and  destroys  48  tons  in  24  hours, 
down  to  •it'T,500  for  one  which  has  three  cells  and  burns  48  tons 
in  the  same  time.  Taking  all  the  cities  together  the  cost  is  an 
avera-i'  of  N21>,lii8  lor  each  —  hut  this  is  probably  larger  than 
is  really  the  cost  of  most  of  thcui. 

The  cost  of  maintenance  is  vai-iously  reported  from  8  to  48 
cents  per  ton.  The  cost  at  the  city  of  Blackburn  where  the 
most  expensive  plant  is  creeled  is  'I'l  cents  ])er  ton,  and  at  Lei- 
cester the  cost  has  been  brought  down  from  48  to  25  cents  per 
ton. 

In  this  same  article  an  account  is  given  of  the  crematory 
plant  at  the  city  of  Southampton  where  64  tons  of  miscellaneous 
garbage  and  refuse  is  disposed  of  daily,  and  the  })roducts  of  the 
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combustion  —  ashes  ami  a  manufactured  manure  —  are  sold  for 
$1,500.  The  heat  from  this  furnace  is  utilized  to  generate  steam 
in  a  boiler  employed  to  drive  engines  of  ^'.i' lioisc-powLT,  which 
compress  the  air  used  for  the  "  Shone  Ejector  Syst  iin."  The 
revenue  from  this  source  (=$3,000)  added  to  the  amount  from  the 
sale  of  the  combustion  products  pays  all  the  expense  of  opera- 
tion and  the  interest  on  the  investment  —  and  the  plant  is  prac- 
tically self-supporting. 

The  English  methods  of  garbage  cremation  ap])ear  to  be  the 
treatment  of  every  class  of  city  waste,  tlie  separation  in  advance 
of  the  component  parts  of  the  waste,  the  destiuction  by  its  own 
fuel  of  that  part  which  is  combustil)le,  and  the  utilization  of  the 
ashes  for  municipal  purposes.  The  destructive  methods  are 
small  furnaces  each  using  separate  tires,  burning  small  amounts 
of  material,  employing  a  large  force  of  hands  and  with  an 
expensive  construction  of  tall  stacks  to  obtain  the  necessary 
draught.  The  operation  is  thorough  as  far  as  it  goes,  but  not 
competent  to  treat  so  large  a  quantity  as  is  done  in  this  coun- 
try at  anything  like  the  same  relative  smallness  of  cost  for  the 
works. 

The  employment  of  the  heat  to  furnish  power  for  different 
kinds  of  municipal  work  is  as  easily  included  in  the  American 
plant  as  in  the  English.  Tlie  electric  light  of  any  city,  where 
the  garbage  is  continuously  brought  to  a  furnace  can  be  fur- 
nished by  the  steam  power  of  a  boiler  heated  by  the  destruction 
of  waste. 

To  summarize  the  results  of  garbage  cremation  in  the  United 
States,  it  may  be  said  that  the  progress  made  in  this  direction 
far  exceeds  that  of  any  other  method. 

The  necessity  for  the  prompt  destruction  of  worthless  matter 
produced  by  communities  is  pointed  out  and  more  urgently 
insisted  up(m  by  the  health  officials,  is  better  understood  and 
ajjpreciated  by  the  people,  is  called  for  by  the  public  press,  and 
the  whole  drift  and  progress  of  public  sentiment  is  in  the  line  of 
destroying  dangerous  and  offensive  matter  by  the  quickest  and 
most  effective  method. 

It  is  positively  demonstrated  that  this  work  can  be  carried 
on  with  entire  sanitary  protection,  and  at  a  very  moderate 
amount  of  cost  when  compared  with  the  results.  This  is  a  sub- 
ject that  each  community  must  deal  with  and  decide  for  itself, 
but  each  is  able  to  profit  by  the  example  and  experience  of 
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other  places  where  the  destruction  of  daimerous  matter  lins 
been  successfnll}'  performed  for  years. 

IViis  was  followed  bij  a  paper  from  Mr.  1.  JI.  Simon  in  on 

"THE  SIMONIN  PROCESS   FOR  TREATMENT  OF 
INFECTED  ARTICLES." 

Mr.  Sinionui  addressed  the  Association  as  follows  : 
Mr.  President  and  Gentlkmkx  : 

To  be  permitted  to  address  this  learned  and  honorable  body  is 
an  honor  of  which  any  man  might  well  be  proud  ;  and  1  should 
indeed  be  unmindful  of  my  privilege  did  I  not  most  thoroughly 
appreciate  this  evidence  ot  your  confidence  ;  therefore,  Mr. 
President  and  Gentlemen,  permit  me  to  thank  you  most  sin- 
cerely for  this  mark  of  distinction.  New  England,  the  acknowl- 
edged leader  in  art  and  culture,  stands  out  prominently  as  the 
one  central  figure  in  the  sanitary  arena  ;  and  the  other  states 
of  the  Union,  before  approving  of  and  previous  to  adopting  any 
hygienic  measures,  almost  invariably  demand  that  the  pro- 
posed improvement  bears  upon  it  the  stamp  of  approbation  of 
the  New  England  health  authorities. 

I  am  here  to-day  to  speak  to  you  briefly  of  the  process  now 
in  use  in  the  city  of  Providence,  Rhode  Island,  for  the  sanitary 
disposition  of  kitchen  refuse,  and  the  disinfecting  of  infected 
materials.  No  question  of  municipal  government,  Mr.  President, 
plays  so  important  a  role  or  occupies  a  more  pi'ominent  pDsitiou 
upon  the  desk  of  the  health  officer,  than  does  the  problem, 
what  shall  we  do  with  our  refuse  ? 

It  is  the  vital,  the  all-embracing,  the  all  important  question 
which  to-day  confronts  the  sanitary  authorities.  The  system  or 
process,  if  you  will,  first  introduced  at  Providence,  is  the  inven- 
tion of  my  father,  Mr.  C.  F.  Simonin,  in  the  year  1869. 
Although  his  process  was,  and  is  to-day,  recognized  a  thoroughly 
sanitary  one,  it  was  not  brought  at  that  time  to  public  atten- 
tion, as  a  means  of  disi)osing  of  vegetable  refuse,  for  the  reason 
that  it  could  not  be  oi)erated  (ov  that  jjurposc,  except  at  a  large 
financial  hiss.  It  is  known  as  the  Naphtha  V^apor  Process,  and 
has  b(;en  in  use  for  more  than  twenty  years  as  a  method  of 
treating  animal  refuse,  and  other  materials  known  to  contain 
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an  excess  of  grease.  This  was  fully  explained  to  the  Company 
composed  of  ])ul)lic-spirited  citizens  of  Pi-ovidence,  wlio  pro- 
posed, in  conjunction  with  their  Health  officer  (  Dr.  Cliiipin)  to 
introduce  this  system  ;  and  they,  recognizing  the  evil  of  the 
means  at  that  time  used  for  disposing  of  this  material,  were 
willing  to  introduce  this  system,  which  their  Health  Ofhccr  con- 
sidered the  only  sanitary  one  then  in  existence  :,  slating  that,  if 
it  was  not  a  commercial  success,  they  would  ascoilain  the 
amount  of  financial  assistance  necessai-y  to  be  obtained  from 
cities  in  order  to  make  it  so.  The  Providence  woi'ks  were 
started  ahout  April,  1890,  and  the  eight  months  they  were  run 
by  the  Company  fully  demonstrated  that  the  process,  while  a 
sanitary  one,  could  not  be  worked  without  considerable  loss. 
Having  conceived  a  number  of  ideas,  the  introduction  of  which 
we  knew  would  not  only  impi-ove  the  process  from  a  sanitary 
point  of  view,  but  also  reduce  the  expenses,  I  leased  this  ])lant. 
and  introduced  the  process  covered  by  letters  piitont,  limited 
January  5th,  1892,  to  I.  M.  &  C.  F.  Simonin.  It  has  been  fully 
prijven  in  the  time  (two  years)  that  it  has  been  under  mv  con- 
trol that  it  is  not  only  practical  to  introduce  this  process  in 
large  cities,  but  in  any  location  where  they  will  deliver  daily 
five  tons  of  refuse  material  ;  and  we  are  prepared  to  build  such 
works,  if  favorable  contracts  may  be  had  at  a  price  much  below 
that  for  which  the  same  can  be  cremated  or  treated  by  any 
other  process. 

The  refuse  material  received  at  Piovidence  without  removing 
any  of  the  tins,  bottles,  rags,  etc.,  which  necessarily  ai'C  mixed 
in  large  quantities  with  gai  l)age,  is  ])hiced  on  iron  cars,  which 
are  at  once  run  into  an  iron  tank,  called  an  extractor:  audit 
is  there  subjected  for  about  twenty-four  hours  to  hot  nnphtha 
baths.  The  first  application  of  naphtha  destroys  all  germ  life; 
and  ])recipitatcs  most  of  the  water  that  is  mechanically  mixed 
with  the  garbage.  A  number  of  a])plications  thoroughly  dries 
the  material  and  frees  it  from  the  grease  and  oil  present.  The 
mode  of  receiving  garbage  at  l^-ovidonce  is  not  only  ])rimitive, 
but  unsatisfactory  to  me.  These,  howevci-.  being  the  fii  st  works 
built,  and  having  no  knowledge  of  the  objections  likely  to  icsiilt 
by  exposinc:  a  mass  of  this  material,  no  ]>rovisioiis  weic  made 
for  properly  receiving  the  garbage.  As  the  mateiial  for  tliis 
process  is  not  assorted  when  received,  and  as  it  is  tlic  oniv 
utilizing  process  of  which  this  can  be  said,  all  of  it  being 
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placed  at  once  in  the  extractor,  it  is  possible  for  any  good 
mechanic  to  devise  an  air-tight  pocket  that  will  receive  the 
material  as  soon  as  it  is  delivered  at  the  works ;  and  from  these 
pockets  it  can  readily  be  placed  in  the  extractor  without  so 
much  as  offending  the  sense  of  sight.  If  the  tins,  rags,  etc, 
must  be  removed  from  the  garbage,  which  is  the  case  where  it 
goes  into  a  dryer,  it  ceases  to  be  a  sanitary  measure.  These 
offensive  materials  being  harbingers  for  the  spreading  of  dis- 
ease in  many  households.  From  the  commercial  point,  the 
works  at  Providence  are  poorly  located ;  long  hauling  being 
necessary  for  all  coal  delivered  and  all  products  shipped;  and 
under  the  present  contract,  which  has  but  a  short  time  to  run, 
it  would  not  pay  to  put  these  costly  improvements  in ;  but  a" 
the  plant  now  being  constructed  at  Cincinnati,  all  necessary 
improvements  for  the  receiving  of  garbage  have  been  introduced. 
Improvements  for  the  receipt  of  this  crude  material  must  be 
made  by  all  systems ;  and  to  this  point  all  processes,  if  the 
material  be  not  assorted  before  going  into  the  pockets,  are 
similiar  ;  and  it  is  from  this  point,  after  the  garbage  is  received 
from  the  pockets,  that  all  systems  must  be  judged.  It  has 
been  asserted  that  to  opei'ate  this  process  there  is  danger  from 
fire.  In  answer  to  this  asseveration,  I  will  say  that  for  a 
period  of  over  twenty  years  in  Philadelphia  we  have  woi-ked 
the  naphtha  vapor  process,  and  in  that  time  there  has  never 
been  an  accident  or  a  fire.  In  corroboration  of  this  statement, 
I  would  say  that  an  insurance  at  a  low  premium  is  carried  on 
all  the  buildings  aud  macliinery  at  Providence,  and  a  casuality 
insui-ance  on  both  the  workmen  employed  tliere  and  ihe  public 
is  can  iod  and  is  classified  in  the  least  dangerous  class.  This 
fact  suriM'ii'ul ly  jiroves  its  safety. 

The  (lilTcrrnt  kinds  of  animal  and  vegetable  refuse  treated 
retain  their  original  shape  :  cousecpiently  we  claim  that  it  is 
ajiplicable  by  this  process  to  treat  not  only  animal  and  vegeta- 
ble refuse,  l)ut  all  dead  bodies,  and  by  varying  the  process 
slightlv,  we  can  ticat  linmnu  Ixxlies,  and  while  killing  the  dis- 
ease germs,  do  it  without  any  injury  to  the  body. 

The  material  is  taken  IVom  the  extracroi-s  and  ground,  and 
finds  a  ready  snl(>  as  a  lerlilizer.  A  (juantity  has  been  sent  to 
r!ennanv,  and  is  there  being  experimented  with  as  an  animal 
fooil  ll  is  pure,  far  more  so  than  the  food  as  it  frequently 
comes  to  our  tables.     It  has  been  proven  that  the  meat  one 
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cats,  the  milk  one  drinks,  etc.,  arc  tainted  with  many  diseased 
germs.  This  process  not  only  destroys  these,  hut  tiie  I'esuUinij; 
product  heiiii;'  tree  from  urease  anil  muislui'e,  ceases  to  h(^  a 
fertile  ground  for  the  growtli  of  i)accilli.  The  serious  ohji'ction 
to  the  introduction  of  this  process  and  all  otliei'  sanitary 
measures,  is  a  lack  of  power  delegated  to  cities  to  make  eon- 
tracts  for  a  sufficient  length  of  time.  If  introduced  into  cities, 
contiacts  can  he  given  only  for  a  short  period,  and  the  cluirges 
must  he  excessive,  in  order  to  ))rotcct  tlie  ca])italist,  should  con- 
tracts not  be  renewed.  To  obtain  the  cheapest  rctui'n,  the  city 
should  not  only  have  })o\ver  to  make  a  long  contract,  but  be 
em])o\vered  to  luiild  its  own  ))hint. 

At  Cincinnati,  our  Company  made  two  bids ;  the  first  one  being 
fifty  })er  cent,  lower  than  any  of  our  competitors,  C(pialling  42 
cents  a  ton,  and  we  supplying  our  own  apparatus.  Th.e  second 
proposition  made  by  us  was  to  build  and  erect  a  complete  plant  at 
the  expense  of  tlie  city,  and  we  then  to  manage  it  under  a  lease, 
and  consume  the  garbage  of  the  city  at  about  ten  cents  a  ton. 
The  second  proposition,  while  saving  Cincinnati  about -^250,000, 
was  decided  by  its  solicitor  to  be  illegal,  as  it  re(juired  a  special 
enactment  of  the  legislature  to  make  such  a  pui-chase. 

Tills  process  is  the  only  system  that  is  applicable  as  a  ster- 
lizer,  by  which  all  infected  material  can  be  treateil  without 
injury  to  the  flimsiest  fal)i'ic  ;  and  most  matei'ials  ti-eateil  are 
iniproveil;  bedding,  clothiui;-,  draperies,  carpets,  fiii-niture,  etc., 
by  this  process  are  made  moth  jiroof.  Many  materials,  such  as 
leather  and  glued  fui  iiiture,  which  are  desti-oyed  by  hot  air  or 
steam  steializei s,  can  be  effectively  treatecl  by  this  pr(jcess 
without  injury. 

If  this  system  was  in  operation  at  every  seaport  town,  we 
should  l)e  fully  C(piip|)ed  to  light  infection  likely  to  be  l)rought 
to  us  from  foreign  shores,  and  not  be,  as  we  ai'e,  unpre|iared 
to  meet  the  dangers  that  threaten  us  ])ai'ticula rly  at  the  piesent 
time.  Most  of  us  have  read  the  recoinmendation  of  Suriveon- 
Gcncral  Wyman,  that  a  st(M'ili/.er  be  placed  at  l"]llis  Island, 
New  York  City,  so  as  to  be  prepai-ed  to  disinfect  cargoes  infected 
by  cholera.  Does  not  ihi'  sauie  danu-er  threaten  us  at  all  our 
seaports?  It  is  a  fact,  fulh-  established  that  epidemics  start 
from  carelessness  exhibit ed  in  plaees  where  wo  least  expect  it, 
and  which  are  ])Oorly  prepaicd  to  couibat  a  disease.  Cmicc  hav- 
ing gained  a  foothold,  it  must  run  its  course.    That  incilicient 
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and  careless  collections  of  kitchen  refuse  have  been  the  rule  in 
must  cities  is  a  fact  well  known  to  yon  all.  One  merit  which 
we  chiiiu  is  that  undtn-  the  system  we  propose,  the  greater  the 
amount  received  Ijy  just  so  much  lessens  the  average  course  of 
treatment.  Consequently  by  this  process  close  coilections  are 
encouraged.  The  contrary  is  the  case  where  no  marketable 
product  is  produced,  as  is  the  cnsc  of  a  cremator. 

Permit  me  in  conclusion  to  state  that  the  cnlightement  of  the 
present  age,  the  rapid  strides  intelligence  is  making  in  all  direc- 
tions, indicate  that  destruction  should  not  be  encouraged  or 
advocated  by  sanitarians,  and  particularly  is  this  true  with 
products  so  valual)le  as  your  kitchen  refuse. 

The  demand  for  l)oth  animal  and  plant  food  is  increasing 
every  year,  while  the  sources  of  supply  do  not  increase  in  the 
same  ratio.  It  is  the  duty  of  scientists  to  supply  this  want; 
not  only  by  saving  that  which  wo  now  waste,  but  by  constantly 
striving  to  increase  the  avenues  of  supply.  Far  be  it  that  this 
learned  body,  or  any  member  of  it,  endorses  the  introduction 
of  these  instruments  of  destruction. 

I  take  this  opportunity,  Mr.  President,  to  acknowledge  the 
valuable  services  of  one  of  your  members.  Dr.  Chapin  of  Provi- 
dence, in  fostering  this  industry  in  its  infancy.  You.  who  have 
had  the  benefit  of  his  advice  in  your  deliberations  i^now  better 
than  I  his  merit,  and  the  unselfishness  with  which  he  gives  his 
time  and  talents  to  matters  that  are  of  benefit  to  the  pnblic.  I 
also  desire  to  express  my  appreciation  of  the  work  done  in  this 
cause  by  a  noted  sanitarian  in  the  West,  Dr.  Prendegarst  of 
Cincinnati.  It  is  to  him  and  his  able  assistants  in  the  bac- 
teriological department  that  we  are  able  to  demonstrate  the 
efficient  and  quick  action  of  hydro-carbon,  the  re-agent  used 
in  this  ]>i-()ccss  for  the  destruction  of  germ  life. 

Tests  are  still  being  made  under  his  supervision,  and  the 
results  \\  ill  l)e  published  as  a  supplementary  report  to  that  con- 
tained in  the  Annals  of  Hygiene  which  is  herewith  attached. 

The  Chairm.\n.  Dr.  Field  of  Lowell  is  announced  to  open 
the  discussion,  and  I  will  call  upon  the  doctor. 

Remarks  of  Dr.  J.  B.  Field. 

Mr.  Chairman,  I  think  there  is  no  need  of  my  saying  any- 
thing about  the  necessity  of  destroying  garbage.    I  think  all 
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boards  of  health  will  agree  with  me  that  it  is  necessary.  We 
do  not  want  to  })ut  all  the  garbage  on  the  dump,  neither  do  we 
want  to  feed  it  to  swine,  and  least  of  all  to  the  milch  cow.  I 
think  we  all  agree  that  the  garbage  should  be  destroyed  or  its 
charactcrtstics  changed.  The  question  is  how  best  to  accom- 
plisli  this,  whether  by  one  of  the  two  methods  brought  before 
us  to-day,  or  perhaps  by  some  other  method.  As  to  which  is 
the  best  method,  I  think  no  one  can  say  positively.  One  method 
may  be  better  adapted  to  one  locality,  and  another  to  another 
The  whole  subject  is  yet,  as  we  might  say,  in  its  infancy.  In 
considering  this  subject  of  the  destruction  of  garbage  by  crema- 
tion, we  must  take  into  account  the  effects  of  the  method,  its 
liability  of  creating  a  nuisance,  and  the  expense  of  the  method. 
Any  method  must  destroy  the  garbage  thoroughly  or  change  its 
characteristics  thoroughly,  so  that  it  will  l)e  harmless.  I  can 
personally  testify  that  the  Euu'le  Process  does  s  >,  and  from  the 
testiuiony  of  others  it  woukl  seem  very  certain  rliar  the  Sini miu 
Process  does  change  the  characteristics  of  tlie  material.  As  to 
the  matter  of  freedom  from  nuisance,  1  can  also  testify  that  the 
Engle  Process,  as  I  have  seen  it,  creates  no  nuisance.  I  wish  I 
also  had  the  pleasure  of  seeing  tUe  Siiuoniu  Process  so  I  could 
testify  as  to  that.  Tne  matter  of  expense  is  a  diiaeult  one  to 
decide.  When  the  city  of  Lowell  some  four  or  five  years  ago 
began  on  this  idea  of  destroying  garbage,  we  visited  the  plants 
that  were  then  in  operation.  Our  attention  was  first  captivated 
by  the  Merz  Process  in  Buffalo,  and  when  we  were  informed 
we  could  uvt  something  valuable  out  of  this  worthless  material, 
it  appealed  to  us  favorably.  A  member  of  Our  Board  of  Health 
went  to  Buffalo  and  found  it  cost  more  to  extract  the  valuable 
constituents  of  the  garbage  than  to  destroy  it,  and  moreover 
the  process  as  re])orted  by  him  created  quite  a  nuisance.  We 
next  turned  to  the  destruction  of  garbage  by  cremation,  and 
after  looking  at  several  devices,  the  Engle  furnace  seemed  to 
be  the  best  one.  1  need  not  say  anything  about  the  construc- 
tion of  the  furnace,  as  ihat  has  l)een  spoken  of  by  Col.  Morse. 

Another  point  to  be  considered  is  the  size  of  the  city.  Sup- 
posing two  processes  are  equally  good,  the  Simonin  Process, 
for  instance,  and  the  Engle  Process,  it  is  a  question  whether 
the  one  process  would  not  be  best  adapted  to  a  large  city  and 
the  other  process  to  a  small  city.  If  a  process  requires  a  large 
and  elaboi-ate  plant,  it  would  seem  that  for  a  city  of  the  size  of 
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Lowell  such  a  plant  could  not  be  constructed  except  at  great 
expense.  Of  course,  there  are  some  advantaues,  as  has  been 
said  by  the  gentleman  who  read  .Mr.  Simonin's  ])aper.  by  not 
destroying  bedding  and  clothing;  on  tlic  otlier  hand  there  are 
certain  advantages  by  completely  hniningtheiu.  There  maybe 
articles  which  we  wish  completely  to  destroy,  and,  it  so,  there 
is  no  better  disinfectant  than  hre. 

Then  as  to  whether  the  plant  should  be  operated  by  the  com- 
pany under  contract,  or  whether  it  should  be  owned  by  the  city, 
there  is  something  to  bo  said  on  both  sides.  Under  a  dclinite 
contract  for  a  term  of  yeai  s  the  city  knows  just  what  it  is  going 
to  cost.  On  the  other  hand,  if  the  ))lant  is  owned  by  the  city,  and 
operated  by  the  Board  of  Health,  there  will  be  as  little  nuisance 
as  possible.  At  Lowell  we  have  to  watch  the  contractors  collect- 
ing niglil-soil,  and  we  keep  inspectors  for  that  purpose.  If  the 
city  collected  the  night-soil,  it  would  do  so  in  order  to  get  rid  of 
it  with  the  least  musanee  possible.  So,  if  the  city  destroyed  the 
garbage,  I  believe  theie  would  be  a  liability  that  the  work 
would  be  done  with  less  nuisance,  than  if  done  by  contractors. 

In  regard  to  the  city  of  Lowell  1  can  only  say  we  have  been 
at  this  for  five  years.  When  we  began  it  was  a  hard  thing  to 
convince  members  of  the  city  government  that  this  was  not  a 
fancy  or  hobby  of  the  Board  of  Health,  some  pet  scheme  they 
liked  to  talk  about,  but  we  have  kept  at  it.  We  have  taken  the 
city  govei'nment  around  to  see  ditf(>rcnt  works,  and  for  the  two 
past  years  we  came  very  near  getting  an  appropriation  for  a 
furnace,  failing  once  because  of  politics,  and  a  second  time 
because  a  city  father  kept  swine,  but  this  year  we  got  an  appro- 
priation, and  then  thought  that  it  was  a'oing  to  be  plain  sailing. 
Unfoitunatcly  it  was  not.  Lnmediately  there  arose  the  ques- 
tion of  a  site,  and  this  will  be  the  case  whatever  process  is 
adopted, —  where  will  you  put  your  furnace  or  extractor,  or 
whatever  you  may  call  it?  Of  course  the  shorter  the  haul  the 
better.  It  may  be  safely  located  in  any  place  where  a  man- 
ufactory, a  tannery,  or  anything  else  of  that  kind  may  be 
located.  There  may  be  some  smell,  but  it  will  not  be  dangerous 
to  health.  We  looked  over  several  sites,  and  found  one.  At 
first  there  was  a  temporary  injunction  served  upon  us.  We 
had  to  a|)pear  in  court,  and  the  judge  very  wisely  took  the 
ground  that  there  could  be  no  nuisance  until  one  was  created. 
He  said  the  city  of  Lowell  should  be  permitted  to  erect  a  fur- 
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nace  and  then  when  the  furnace  is  up,  if  it  is  a  nuisance,  we 
will  grant  an  injunction. 

The  Chairman.  Dr.  Chapin  of  Providence  is  not  here,  and  I 
will  call  next  upon  Mr.  J.  C  Coffey,  of  Worcester. 

Remarks  of  Mr.  J.  C.  Coffey. 

Mr.  Chairman,  I  have  a  word  to  say  in  reference  to  this 
subject.  I  had  the  good  fortune  to  see  the  Engle  system  at 
work  at  Coney  Island,  New  York,  some  two  or  three  years  ago. 
1  saw  also  the  Merz  system  in  operation  at  Buffalo,  and  1  saw 
the  Simonin  system  in  operation  in  Providence  this  last  sum- 
mer. The  Merz  system  of  course  is  out  of  the  question.  It 
has  been  a  failure,  I  understand,  and  I  do  not  wonder  ac  it, 
from  what  I  have  seen  of  its  operation  in  Buffalo.  The  Simonin 
system  and  the  Engle  system,  in  my  opinion,  can  be  run  with- 
out creating  a  nuisance.  That  being  the  case,  it  simply  resolves 
itself  into  a  question  of  expense.  Which  is  the  cheaper  system  to 
cities  and  towns  ?  It  is  not  any  advantage,  in  my  judgement, 
that  afertili/.or  is  obtained  unless  that  fertilizer  can  be  obtained  at 
a  cost  that  will  render  it  practical,  and  so  it  socnis  to  me,  to 
resolve  itself  into  a  question  of  exi^ense.  Of  course,  it  is  to  be 
taken  into  cotisideration  that  the  Simonin  system  not  only  treats 
garbage,  but  will  also  answer  for  disinfecting  bedding,  furniture, 
draperies  and  things  of  that  kind.  Under  the  present  process  of 
fumigation  we  must  almost  entirely  destroy  these  thinss,  so  that 
every  health  officer  who  has  an  experience  of  that  kind  knows 
what  an  annoyance  is  caused  by  fumigarion,  especially  that  of 
draperies  and  furniture  and  things  similar,  which  by  the  care- 
lessness of  the  household  are  allowed  to  remain  in  the  room 
where  a  sick  person  is.  In  some  places  we  find  articles  are  more 
or  less  damaged,  and  it  creates  a  great  deal  of  dissatisfaction, 
a  great  deal  of  trouble.  Of  course,  a  great  advantage  of  the 
Simonin  process  that  ought  to  be  taken  into  consideration,  is 
that  it  can  treat  those  things  in  addition  to  treating  garbage, 
and,  as  I  said  before,  it  is  simply  a  question  of  expense,  which 
one  is  cheaper.  Both,  in  my  judgement,  after  seeing  them  in 
operation,  can  be  run  without  creating  any  nuisance,  so  it  is  a 
question  which  is  cheaper  for  municipalities.  Of  course,  it  is 
difficult  to  tell  that  until  they  have  demonstrated  it  in  some 
more  satisfactory  manner  than  either  of  the.m  has  as  yet  in  this 
section  of  the  country;  and,  as  a  member  of  the  Board  of  Health  of 
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Worcester,  interested  in  seeing  what  Lowell's  experience  would 
be,  as  that  city  is  a  typical  one  in  this  part  of  the  country,  and 
about  the  average  size,  I  think  there  we  will  get  a  great  deal  of 
valuable  information  after  tlicy  have  run  it  awhile  ;  but  there  is 
no  doubt  in  niy  mind,  as  1  say,  after  seeing  both,  that  they  can 
both  be  run,  and  run  where  any  manufacturing  establishment 
can,  without  giving  any  reasonable  cause  of  complaint. 

The  Chairman.  Mr.  Twitchell  of  New  Bedford  is  not  present, 
and  I  will  therefore  call  upon  Mr.  H.  F.  Hurlburt,  of  Lynn. 

Remarks  of  Mr.  H.  F.  Hurlburt. 

Mr.  President  and  Gentlemen,  I  arise  with  a  good  deal  of 
dithdence,  perhaps  unusual  to  my  profession,  to  address  a  body 
of  gentlemen  upon  the  question  of  the  disposal  of  garbage,  for 
the  simple  reason  that  until  the  first  of  February  or  March  of 
this  year  I  never  hud  any  connection  with  the  Board  of  Health  or 
gave  the  matter  of  the  disposal  of  garbage  any  sludy  or  thought; 
but,  unfortunately  perhaps  for  the  city,  it  certainly  has  been  at 
times  unfortunate  for  ourselves,  the  city  officials  have  seen  fit 
to  place  Mr.  Laeroix,  Dr.  Little  and  myself  upon  the  Board  of 
Health,  and  none  of  us  have  had  any  experience  in  matters 
regarding  the  health  of  the  public.  After  we  came  into  the 
office,  we  found  upon  investigation  that  our  garbage  collected 
from  the  city,  varying  from  twenty  to  thirty  tons  a  day,  was 
deposited  down  upon  the  marsh  near  the  sea-coast,  and  that  it 
had  been  so  deposited  for  a  number  of  years.  1  had  known 
that  there  was  constant  complaint  from  the  citizens  of  that  sec- 
tion of  the  city  on  account  of  that  crude  way  of  disposing  of 
the  garbage.  While  as  a  citizen  1  felt  it  was  a  great  outrage, 
as  a  lawyer  it  was  the  source  of  income  to  me,  as  I  had  two  or 
three  suits  against  the  city  for  which  they  paid  me  fees,  and 
damages  in  some  of  the  cases.  We  then  knew  that  this 
nuisance  must  he  al)at(Ml,  and  we  luulertook  to  find  out  lor  our- 
selves what  was  tlio  bi'st  way  of  disposing  of  garbage.  We 
sent  to  sauitai  iaus  of  the  country,  and  scut  to  boards  of  health, 
and  investigated  tlic  matter  of  crematories  and  wliat  sanitarians 
said  about  them,  and  lead  up  the  history  of  different  crema- 
tories. We  fduud  tliat  They  were  not  a  success,  any  of  them, 
and  many  sanitarians  who  were  opposed  to  crematories  were 
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saying  they  were  injurious  to  public  liealth  because  the  germs 
were  not  destroyed  by  fire,  and  they  floated  up  through  the 
smoke  and  circuhited  through  the  cities  and  towns,  and  so  we 
were  very  much  terrified  about  introducing  a  crematory  for 
fear  we  would  have  a  cloud  of  germs  above  our  city  which 
would  settle  down  upon  us  and  create  an  epidemic.  We  then 
heard  of  the  Engle  crematory,  and  Colonel  Morse  came  on  to 
see  us,  and,  of  course,  he  told  us  his  was  the  only  crematory 
in  existence,  that  everything  else  had  been  a  failure,  and  his 
had  been  a  success.  We  were  willing  to  agree  with  him, 
because  we  could  not  contradict  him.  as  we  had  never  seen  it 
work,  so  we  read  up  about  the  Engle  Process. 

Now,  with  all  due  deference  to  Col.  Morse,  my  experience  in 
regard  to  crematories  is  this,  that  we  have  not  had  any  j)roper 
tests  of  the  crematory  under  the  conditions  we  have  in  New 
England.  You  may  go  down  South  and  go  in  the  western  i)art 
of  the  country  and  erect  a  crematory,  and  it  may  work  very 
well  in  those  places,  but  the  conditions  are  not  the  same  as  in 
New  England,  especially  upon  our  sea-coast.  The  cost  of  labor 
and  coal  is  a  very  important  element  that  enters  into  the  crema- 
tion, and  assuming  that  the  crematory  of  the  Engle  people  is  a 
perfect  one  as  a  matter  of  sanitary  condition,  yet  it  lias  not 
been  demonstrated  to  us  that  the  Engle  furnace  is  the  crema- 
tory we  should  put  in  here,  if  we  decide  to  put  in  a  crematory, 
for  the  simple  reason  that  the  conditions  have  not  yet  I)( cu 
like  those  that  we  have  in  New  England,  and  do  not  s;itisf\  us 
that  we  can  apply  it  with  advantage  to  the  city  and  at  very 
little  expense.  Now,  about  the  matter  of  wood  and  coal  in  the 
South,  of  course,  the  Colonel  has  told  us  what  it  costs,  but 
when  you  have  to  pay  up  here  for  coal  all  the  way  from  live  to 
seven  dollars  a  ton,  when  you  have  got  to  pay  labor  the  high 
wages  that  we  have  to  pay  here  in  New  Enghnul,  employing 
men  who  are  capable  of  running  the  furnace,  the  cost  of  the 
cremation  becomes  a  very  serious  question,  and,  until  we  have 
some  further  light  ui)on  the  matter  of  economy  in  addition  to 
the  matter  of  health,  it  is  a  very  serious  question  with  us,  and 
we  cannot  decide  in  favor  of  the  crematory. 

Tiien  we  heard  about  the  Simonin  Process.  My  associates 
went  down  to  Providence  and  investigated  the  Simonin  P"ocess. 
We  read  about  the  IMerz  Process,  and  1  thought  that  was  the 
finest  system  in  the  world  when  I  read  what  was  said  about  it. 
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Some  sanitarians  said  everything  else  was  a  failure,  but  the 
Mertz  system  was  the  acme,  and  that  any  city  that  was  with- 
out the  Mertz  system  was  ignorant  and  barbarian  and  did  not 
know  what  was  good  for  itself.  So  I  became  quite  enthusiastic 
over  the  Mertz  system,  and  thought  that  was  going  to  be 
a  very  good  system  for  us.  We  investigated  that,  and  we 
found  that  in  Buffalo  it  worked  for  a  while,  and  then  through 
the  carelessness  of  some  man  the  city  did  not  carry  it  on.  That 
was  the  excuse  given.  It  was  used  in  other  places,  and  drojjped 
there  for  very  good  reasons,  but  in  no  case  was  the  Mei'tz 
system  a  failure,  so  it  was  claimed,  but  its  abandonment  was  for 
other  reasons.  We  found  then  in  order  to  construct  the  Mertz 
system  and  run  it  we  had  got  to  mortgage  the  entire  city,  and 
we  didn't  want  to  do  that. 

We  then  saw  Mr.  Simonin,  and  he  explained  to  us  his  process, 
and  told  us  what  a  great  benefit  we  should  get  if  we  used  his 
system.  I  am  not  going  to  contradict  him  ;  it  may  be  so,  but 
I  have  not  seen  the  Simonin  Process  as  yet  in  operation  in 
such  a  condition  that  they  will  stand  right  up  and  say,  "  Here 
it  is  gentlemen;  here  is  our  perfected  system."  They  tell  us  in 
Providence  it  is  not  a  |)erfected  system ;  the  theory  is  all  right, 
but  they  have  not  introduced  their  more  modern  ideas,  and  it  is 
not  the  perfect  system  they  would  like  to  have  it  at  the  present 
time  ;  but  when  the  Simonin  people  construct  a  plant  which 
contains  all  those  ideas  and  it  works  practically,  I  am  inclined 
to  think  I  will  agree  with  them.  Neither  have  the  Engle  peo- 
ple. That  is  the  condition  we  found.  They  have  the  perfect 
thing  in  theory,  and  they  will  have  something  constructed  that 
is  perfect,  but  the  plants  they  had  constructed  did  not  contain  the 
more  modern  improvements,  but  as  soon  as  they  put  in  the  new 
improvements,  everything  will  be  perfected.  Now,  I  think  in 
Lynn  we  will  have  to  wait  until  Mr.  Engle  has  his  constructed 
with  all  the  modern  improvements,  and  we  can  be  sure  it  will 
not  cost  a  dollar  a  ton  to  treat  our  garbage,  and  that  it  will  be 
satisfactory  in  other  respects,  and  then  we  will  consider  that 
system;  and  when  Mr.  Simonin  proves  his  system  in  a  like 
manner,  then  we  will  consider  the  matter  of  the  Simonin 
Process,  but  wo  are  not  in  condition,  and  I  do  not  think  any 
city  is  in  a  condition,  to  make  a  contract  with  the  Engle  people 
or  with  the  Simonin  people  to  construct  a  large  and  expensive 
plant  until  they  have  demonstrated  their  system  by  the  erection 
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of  a  plant  somowhcre  under  conditions  somewhat  similar  to  our 
conditions  in  New  England.  No  city  would  be  justifKMl  in 
incurrins?  a  large  debt  or  entering  into  a  laruc  contriict  until 
they  have  perfected  their  systems.  J  have  not  any  doubt,  i 
can  say  here,  in  regard  to  the  En>ile  crematoiy,  tliat  tbc  luigle 
crematory,  from  our  investigation  of  all  ci cniatoriis.  as  a 
crematory,  is  the  best,  and  from  the  investigation  that  has  b(>on 
made  cf  the  Simonin  Process,  so  far  as  we  could  ascertain  the 
theory  of  the  Simonin  Process,  that  is  certainly  one  of  the  best, 
if  not  the  best,  but  until  their  plants  are  put  into  practical 
operation,  until  these  modern  ideas  and  these  modern  improve- 
ments that  they  say  they  have,  but  which  they  have  not  yet 
introduced,  are  placed  upon  the  plants,  we  are  not  in  condition 
to  say  we  will  have  a  crematory  or  an  extracting  process. 

Now  I  wish  to  say  a  word  in  regard  to  the  disposal  of  night-soil. 
I  do  not  understand  the  Engle  people  guarrantee  to  dispose  of 
night-soil  in  their  crematory.  They  talk  about  it ;  they  say  it 
will  do  it ;  that  they  can  destroy  and  have  destroyed  so  many 
barrels  here  and  there,  but  I  do  not  understand  the  Engle  peo- 
ple are  ready  to  say  their  furnace  is  constructed  for  the  dis- 
posal of  night  soil,  and  when  we  pin  them  down  to  the  question 
whether  they  will  guarrantee  their  apparatus  for  that  purpose, 
they  admit  that  it  is  better  for  us  to  take  the  night-soil  out  to 
sea  than  burn  it  in  the  crematory  ;  and  that  is  an  important 
question  to  consider.  Until  we  are  satisfied  the  crematory  will 
destroy  night-soil,  we  do  not  feel  it  is  wise  to  adopt  it. 

Now,  in  regard  to  the  Simonin  Process  for  the  extraction  of 
the  deleterious  matter  from  garbage,  drying  it,  and  after  it  is 
dried  grinding  it  up  and  using  it  for  fertilizing,  we  still  have 
the  problem  of  disposing  of  our  night-soil.  We  have  thought  in 
order  to  avoid  this  great  nuisance  in  the  city  of  Lynn  of  hav- 
ing a  scow  const  ruc^ted.  and  towing  it  out  to  sea.  In  the  city 
of  Boston,  I  undci  stand  the  cost  is  about  ten  cents  a  ton  for 
towing  it  out  to  sea.  I)ut  we  cannot  do  it  in  the  city  of  Lynn, 
because  we  will  collect  about  thirty  tons  a  day,  and  that  wiil  be 
one  hundred  and  eighty  tons  a  week,  and  it  will  cost  some- 
where between  seventy  and  eighty  dollars  for  the  towing  alone. 
Then  we  have  the  cost  of  tin'  men  upon  the  scuw,  and  the  cost 
of  a  man  to  oversee  them  ;  wr  have  the  interest  upon  our  ]ilant 
and  labor,  so  it  will  cost  us  between  lifty  and  seventy-live  cents 
a  ton  to  take  our  night-soil  and  garbage  out  to  sea,  and  the 
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only  question  is  what  the  result  in  the  future  is  to  be.  It  Bos- 
ton and  all  the  cities  u\)o\i  tlie  sea-CDast  are  sioiug-  to  adopt  that 
system  of  taking  their  garbuLie  out  to  sea,  and  continue  it  for 
a  series  of  years,  the  question  conies  whether  we  are  not  ji'oinj^  to 
create  a  greater  nuisance  by  having  some  of  it  float  baclv  upon  our 
sca-shore,  and  disturo  the  peoj  le  who  live  there.  If  all  of  us 
do  it,  it  seems  tc  me  sooner  or  later  it  must  create  a  nuisance  of 
such  a  character  along  our  sea-coast  that  it  will  not  only  destroy 
beautiful  ]n-operty,  but  also  destroy  the  health  of  the  inhabitants. 

Now,  that  is  the  way  we  are  situated  in  Lynn.  As  a  mem- 
ber of  the  Board  of  Health,  and  1  think  I  voice  the  sentiments 
of  my  associates,  though  we  have  given  the  subject  careful 
attention,  we  have  yet  failed  to  see  a  gentleman  representing 
either  process  who  can  say,  "  Here  is  a  |)lant  that  will  d(j  every  - 
thing that  we  say  it  will  do."  When  they  do  say  that  I  am 
going  to  make  up  my  mind  which  one  I  prefer,  but  now  we  can 
prefer  neither  one  nor  the  other.  I  speak  as  a  layman.  I 
know  nothing  about  the  scientihc  disposal  of  garbage,  buttliat  is 
the  way  we  look  at  it  at  the  present  time. 

Mr.  Simonin.  Mr.  President,  I  wish  to  make  a  few  remarks 
in  answer  to  my  friend  Mr.  Hurlburt.  I  should  like  to  say  the 
Simonin  Company  have  not  any  modern  inq)rovements  to  put 
in  their  process.  We  have  improvements  by  which  we  would 
like  to  handle  and  receive  garbage,  and  these  improvements  all 
systems  must  adi)[)t.  I  refer  to  the  use  of  air  tight  pockets  to 
hold  the  I'efuse  when  it  is  delivered.  To  substantiate  that  we 
consider  our  system  i)erfected.  1  should  like  to  say  that  we  ai'e 
ready  to  give  lionds  for  a  term  of  years  that  we  will  fulfill  our 
contracts.  This  should  sulhcicntly  answer  ]\lr.  Hui'lburt's 
criticism.  If  we  are  going  to  receive  garbage  at  tiie  I'atc  of 
two  hundred  and  twelve  tons  a  day,  as  they  deliver  it  in  Ijoston, 
you  must  have  rec('])ta('los  to  receive  it  so  that  it  cannot  ho 
seen.  That  is  tlie  only  imi)rovement  we  desire  to  ])ut  in  so  far 
as  our  plant  is  concerned.  Our  bond  covers  the  terms  of  our 
contract,  and  this  is  what  we  ask  of  our  crematory  friends,  that 
they  will  give  bonds  tor  what  tli(\v  estimate  it  will  cost  per  ton 
to  consume  the  garl)aL;<>,  and  these  bonds  should  hold  good  for 
a  number  of  years,  so  that-  the  city  is  protected. 

Chairman.    The  subject  is  now  open  to  discussion. 

Dr.  S.  H.  DuuiilN.  1  understand.  Col.  Morse,  that  Avith  your 
process  you  dispose  of  not  only  garbage  but  other  refuse  matter  'i 
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Mk.  Mursk.  Anything-  that  the  firo  will  touch,  everything 
that  can  be  destroyed  by  iire. 

Dr.  Dukuin.  Meaning  by  that  every  waste  material  of  a  city 
other  than  ashes  ? 

Mr.  Morse.  Therefore  we  should  reijuire  the  larger  propor- 
tion of  ashes  to  be  taken  out. 

Dr.  Durgin.    But  street  sweepings  and  house  dirt  ? 

Mr.  Morse.    House  dirt?  Yes. 

Dr.  Duroin.    Not  street  sweepings  ? 

Mr.  Morse.  No,  sir.  As  a  rule,  it  is  not  reckoned  as  part 
of  the  garbage  of  the  city.  The  street  depai-tnieut  take  that  up 
separately  from  every  thing  else,  and  treat  it  sc-'parately. 

Dr.  Durgin.  In  what  cities  and  places  are  your  furnaces 
now  operated  ? 

Mr.  Morse.  In  Des  Moines,  Iowa;  Butte  City,  Montana; 
Salt  Lake,  Ogden,  Utah  ;  Dallas,  San  Antonio  and  Paris,  Texas  ; 
Panama;  Tampa,  St.  Augustine,  Jacksouviiie,  Florida;  Bruns- 
wick, Atlanta,  Savannah,  (ieorgia  ;  Norfolk,  Richmond,  Virginia ; 
New  York  City,  Coney  Island;  Findlay,  Ohio;  the  World's 
Exposition,  Chicago;  Lowell,  Massachusetts.  Furnaces  are 
now  being  built  in  Chicago  and  at  Lowell.  There  are  furnaces 
projected  but  not  begun  in  Iowa,  and  in  Texas  there  are  ai)plica- 
tions  for  furnaces  which  will  probably  be  undertaken  next  month  ; 
also  at  Topeka, Kansas,  and  at  Denver,  Coloradi)  ;  there  are  a  large 
number  of  other  places  where  snuill  crematories  of  various 
kinds  are  being  used,  but  which  we  never  count  in  the  general 
list,  being  used  in  school-houses,  hotels,  manufactories  and 
hospitals,  and  are  never  counted  as  public  crematories. 

Dr.  Durgin.  Is  it  your  method  to  sell  the  right  to  erect  or 
to  erect  by  the  company  and  sell  or  lease  to  the  city  ? 

Mr.  Morse.  The  method  of  the  company  is  to  build  and  sell, 
for  the  reason  that  it  being  a  complicated  construction,  the 
company  builds  the  furnace,  charges  a  moderate  price  for  the 
work,  and  then  turns  it  over  to  the  city.  Everything  the  com- 
pany owns  under  the  patents  becomes  the  ])roi)erty  of  the  city, 
it  makes  a  guarantee  of  a  year  so  that  should  there  be  any 
defect  in  the  construction,  or  in  the  material,  or  in  the  opera- 
tion itself  by  reason  of  failure  of  the  principle,  then  the  com- 
pany are  responsible,  and  assume  the  responsibility  of  making 
it  good.  The  perfect  construction  is  the  main  thing.  In  order 
to  get  that  perfect  construction  the  company  builds  them,  and 
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the  city  buys  the  furnaces  just  as  tliey  would  buy  any  piece  of 
any  niuniciinil  machiuci'y,  whatever  it  may  be.  Then  the  city 
operates  it  Nalurally,  if  tbei'e  is  any  saving-  under  the  con- 
tract price  of  operation  which  is  guaranteed  by  the  company, 
then  the  city  makes  the  profit.  The  cost  of  the  furn^iec  is 
one  thing-;  the  cost  of  operation  is  another  thing,  and  both 
these  items  have  to  be  considered  separately.  There  is  no 
royalty. 

Dr.  Durgin.    How  do  you  fix  the  price  to  a  city  ? 

Mr.  Morse.  That  is  usually  done  by  the  number  of  inhab- 
itants of  the  city. 

Dr.  Durgin.  Supposiim-  the  plant  costs  !it^lOO,000  to  build  or 
$500,000.    What  is  the  cisl  in  thvA  ease  lo  the  city  ? 

Mr.  Morse.  Thai  wouhl  be  an  unl^nnwn  (|naii(ity.  You  can- 
not very  well  estimate  in  that  wav.  For  instance,  take  the  city 
of  Boston.  Supposing  tlie  cpiestion  wert;  asked  what  we  would 
do,  the  eompaiiv  would  say,  "  We  will  build  a  series  of  furnaces 
which  will  cremate  the  garl)age  of  the  city  of  Boston."  We 
will  ask  for  this  a  sum  of  money,  we  will  say,  for  instance,  one- 
half  of  the  contract  pi-oposcd  l)y  Mr.  Simonin.  We  will  guarantee 
that  these  furnaces  shall  be  competent  to  do  the  work  ;  we  will 
guaiantee  to  do  it  also  without  creating  a  nuisance,  and  to  the 
satisfaction  of  the  city  authorities,  and  that  it  shall  not  cost  to 
consume  more  than  a  certain  amount  j)er  cubic  yard  or  per  ton. 
Now,  when  all  the  conditions  of  this  contract  are  fulfilled, 
it  then  becomes  a  matter  for  the  city  to  carry  it  on,  precisely 
as  the  city  would  go  into  the  market  and  after  trial  of  any  piece 
of  machinery,  like  waterworks  or  anything  else,  would  buy  it 
with  a  proviso  and  guarantee  that  it  should  do  the  work  in  a 
certain  time,  and  should  it  fail  through  any  defect  of  the 
machinery,  it  should  be  made  good  by  the  company. 

Dr.  Durgin  In  what  way  do  you  guarantee  that  the  plant 
will  do  a  certain  amount  of  work  ? 

Mr.  Morse.  By  actual  test  in  the  construction,  and  run  for 
a  given  amount  of  time,  a  week  or  a  month.  If  we  destroy  the 
given  quantity  of  garbage  for  a  given  time  at  a  given  cost,  that 
fulfils  the  cout  ract.  Now,  if  we  do  that  ourselves,  under  our 
own  men,  and  then  transfer  this  to  the  city,  and  see  that  the 
city's  men  are  eonipetent  to  do  the  same  thing,  we  say  that  the 

contract,  is  fuiniled'. 

Du.  DuuGiN.    That  is,  you  run  the  plant  for  a  certain  time, 


29 


long  eiiougli  to  detcnnine  the  amount  it  is  able  to  destroy  and 
also  the  co^t  ? 

Mb.  iMoRSK.    Yes  sir. 

Dr.  Durgin.    And  that  is  — 

Mr.  Morsi:.    The  consummation  of  the  contract. 

Dr.  Durgin.    The  guarantee  ? 

Mr.  Morse.  .  It  is  a  diflicult  thing  if  the  .<ientlcraan  will  allow 
me,  to  make  any  figures  lor  the  cost.  When  a  man  sells  a 
piece  of  goods  he  does  not  always  give  the  cost  mark.  It  you 
should  ask  me  what  the  cost  of  the  erection  of  these  furnaces 
is,  1  can  simply  tell  you  that  is  a  matter  which  the  company 
reserves  to  itself,  but  taking  the  (lucstion  generally,  and  consid- 
ering it  from  a  broad  staudpoiiu,  \\  c  can  say  this,  that  a  city  of 
lifteen  hundred  to  two  thousand  inhabitants  would  want  a  fur- 
nace which  would  cost  approximately  !!:^3,000,  what  we  call  a 
number  one  ;  that  a  city  of  live  thousand  would  want  a  number 
two,  which  will  destroy  from  five  to  fifteen  cubic  yards  or  its 
equivalent  in  tons.  I  reckon  somewhere  from  two  to  two  and 
One-half  cubic  yards  to  a  ton.  That  would  cost  somewhere 
from  five  to  six  thousand  dollars.  1  speak  of  these  thing  gen- 
erally. There  can  be  at  this  moment  no  definite  calculation 
about  it.  A  city  having  from  six  to  eight  and  twelve  thousand 
people  would  re(iuire  furnaces  of  larger  size,  number  three, 
which  would  cost  them  somewhere  from  six  to  seven  thousand, 
or  seventy-five  hundred  dollars.  The  iie.xt  and  largest  size 
which  has  been  put  up,  the  size  called  number  four,  which  has 
been  used  by  cities  of  lifteen  and  twenty-live  and  thirty  thousand 
people, — the  city  of  Jacksonville,  Florida,  with  25,000  people, 
destroys  all  its  garbage,  all  its  night  soil,  and  all  its  refuse  in  a 
furnace  of  that  kind.  That  is  perhaj)S  the  best  test  that  has 
ever  been  made.  The  city  of  Savannah  with  llfty-live  or  sixty 
thousand  people,  destroys  with  two  furnaces  all  its  garbage,  all 
its  night  soil,  and  all  animal  collections.  That  experiment  has 
been  going  on  two  years  and  a  half  now.  Sixty  thousand 
people  will  require  two  furnaces,  thirty  thousand  people  one 
furnace,  and  the  cost  varies  all  the  way  from  ten  thousand  to 
fifteen  thousand  dollars,  so  it  is  quite  possible  that  a  city  in 
New  England  which  wished  to  erect  a  furnace  of  that  kind  to 
do  the  work  in  the  very  best  way  would  have  to  pay  !i<ir),(lOO. 
The  English  furnaces  cost  a  great  deal  more,  and  tlicir  exneri- 
encc  points  this  moral,  that  in  destroying  every  kind  of  offen- 
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sive  material,  you  must  do  it  with  reference,  first  of  all,  to  the 

sanitary  side  of  the  question.    You  must  provide  for  the  health 

and  couifoi't  of  the  people  ;  after  that  comes  the  cost.    Now,  in 

Ihis  case,  if  the  city  of  Lynn  had  thirty  tons  of  garbage,  I 

belitne  it  could  be  burned  on  that  street  opposite  the  hall  with 

entire  safety  to  the  people  and  without  oft'ence,  and  as  i-easona- 

bly  as  it  could  be  treated  in  any  other  way,  certainly  far  less 

than  taking  it  out  to  sea.    I  have  always  been  unwilling  to 

give  figures  without  examination  of  conditions,  and  gentlemen 

can  see  it  is  because  ot  the  fact  that  conditions  vary  so  in  every 

place  that  you  can  hardly  apply  one  city's  hgures  to  another; 

but  the  statement  I  have  made  will  give  you  a  general  idea  of  ' 

what  may  be  done  with  cities  of  varying  size. 

QuKSTiON.    I  would  like  to  ask  Col.  Morse  what  figures  he 
can  give  us  of  the  work  in  the  city  of  Norfolk,  Va. 

Mr.  Morse.  1  have  only  the  report  from  the  city  engineer 
who  has  charge  of  the  work  there,  giving  the  quantity.  1  asked 
him  a  few  days  since  to  forward  me  the  figures,  but  I  have  not 
received  them ;  but  I  have  had  reports  come  to  me  like  this : 
For  the  month  of  July  there  were  1,350  loads  of  garbage. 
Now,  it  is  well  known  that  all  the  fruit  and  vegetables  for  New 
York  goes  through  Norfolk.  There  is,  therefore,  an  immense 
amount  of  vegetable  matter.  They  burnt  in  July,  1,350  loads  of 
a  yard  and  a  quarter  each,  for  their  carts  are  very  large.  In 
August  they  burnt  dailv  — this  is  the  computation  they  gave 
me,  85,  87,  98,  60,  40,  44,  80,  35,  30,  70  cubic  yards.  The  aver- 
age amount  will  run  somewhere  near  65  or  70 cubic  yards  ])er  day. 
It  should  be  borne  in  mind  that  it  is  entirely  vegetable  matter, — 
water  melon  rinds  aud  the  like.  Water  melons  down  there  are 
the  food  of  the  negro  inhabitants.  I  cannot  state  the  exact 
(igincs  of  cost,  l)ut  1  do  know  this,  that  the  i)residcut  of  the 
board  of  health  came  to  me  and  said,  "We  have  now  a  crema- 
^tory  this  summer  where  last  we  had  none,  and  feel  entirely 
jprotected  from  cholera  or  anything  else.  It  has  been  of  more 
tbencfit  than  anything  else  that  came  into  the  town." 

Question.    Do  you  take  Care  of  night-soil  ? 

Mr  Morse.    No,  sir.    The  night-soil  is  taken  care  of  in  other 
I'cities  l).v  furnace,  but  not  there. 

QuK.sTiON.    In  regard  to  ashes,  what  percent,  is  there? 

Mr.  Morse.    As  nearly  as  possible,  there  is  ten  per  cent,  of 
|ashes  remaining  from  the  destruction  of  this  matter. 
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Question.    Is  there  any  commercial  value  to  it  ? 

Mr.  Morse.  There  is  a  value,  but  there  is  a  large  amount  of 
debris  and  sand  in  the  ashes  and  other  matters  of  no  value  con- 
nected with  it.  If  you  screen  this  matter  out,  you  get  about 
five  per  cent.  In  other  words,  if  you  burn  2,000  pounds  of  gar- 
bage, you  get  somewhere  about  100  pounds  of  valuable  material 
which  can  be  used  for  fertilization.  Down  in  the  southern 
countries  it  is  valuable  for  use  on  orange  groves.  None  has 
been  used,  as  far  as  1  know,  at  Coney  Island.  It  has  been  used 
at  Savannah  and  at  Norfolk,  and  used  very  .slightly  in  some 
other  places,  but  there  is  an  undoul)ted  value  of  live  per  cent., 
which  goes  a  long  way  towards  i)aying  the  expenses  of  the  Avork. 

Mil.  HuRLBURT.  Col.  Morse,  is  it  not  a  fact  that  your  com- 
pany merely  recommend  the  use  of  your  crematory  for  the  dis- 
posal of  garbage,  saying  that  it  can  be  used  to  consume  night- 
soil,  or  it  may  be  used  ? 

Mr.  Morsi:.    I  may  say  it  is,  yes. 

Mr.  Hurlburt.  Now,  is  it  a  fact,  assuming  that  a  city  should 
see  fit  to  make  a  contract  with  your  company,  that  you  can  give  a 
bond  guaranteeing  the  destruction  of  nigiit-soil  in  that  crematroy. 

Mr.  Morse.  The  company  would  do  this.  If  the  garbage 
was  to  be  destroyed,  the  furnace  may  also  contain  a  limited 
amount  of  night-soil.  If  the  amount  of  night-soil  ran  over 
twenty  barrels  a  day,  they  would  build  a  crematory  for  that 
purpose  alone.  We  can  use  our  garbage  crematory  for  a  cer- 
tain limited  quantity.  You  cannot  use  it  for  a  large  amount  of 
night-soil  when  you  are  using  it  for  the  destruction  of  garbage, 
on  account  of  the  evaporation  in  destroying  night-soil. 

Dr.  Durgin.  You  stated  that  in  one  place  the  cost  was  15 
cents  per  cubic  yard,  where  was  that  ? 

Mr.  Morse.  I  think  that  was  at  Savannah,  —  the  cost  for 
labor  and  fuel  at  Savannah.  One  curious  thing,  in  the  city  of 
Chicago  a  few  weeks  ago  they  asked  us  to  make  a  sworn 
affidavit ;  there  was  no  getting  away  from  them.  We  obtained 
and  produced  a  sworn  affidavit  from  the  city  of  Savannah  and 
from  Ohio,  in  which  a  man  swears  to  the  fact  that  it  costs  9 
cents  per  cubic  yard  for  the  month  of  March,  12  cents  for  the 
month  of  June,  and  10  cents  for  the  month  of  July. 

Dr.  Duugin.  It  takes  about  two  and  one-half  cubic  yards  for 
a  ton  ? 

Mr.  Morse.  Yes ;  that  is,  it  will  take  two  and  one-half 
cubic  yards  of  household  offal  and  miscellaneous  refuse.  There 
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is  no  separation  of  the  household  waste.  It  is  put  in  together 
with  all  the  waste  of  the  whole  city,  garbage  and  refuse  given 
together. 

Question.  It  would  cost  in  the  city  of  Boston  then  cousider- 
al)ly  inoie  than  it  would  cost  in  the  city  of  Savannah  '{ 

Mu  .Alousio     Pi-ohably  it  would  cost  about  45  to  fifty  cents. 

l)i!,  DuuciN.  And  tiiis  in  addition  to  tlic  cost  of  hauling. 
You  r(Miiiiri'  in  youi-  process  that  the  city  shall  deliver  the 
mati'rial  at  the  furnace  '! 

Mit.  Morse     Yes,  sir. 

Dr.  Dui'vGIN.  I  understand,  Mr.  Simonin,  that  that  is  also 
your  requirement,  that  the  city  shall  deliver  the  material  at  the 
furnace  ? 

Mr.  Simonin.    Yes,  sir. 

Dii.  DuRGix.  Is  your  process  in  operation  anywhere  in  the 
States  except  in  Pi-ovidcnce  ? 

Mu.  Simonin.  No  place  except  in  Providence  and  Philadel- 
phia. We  have  in  "I'hihulolphia  several  extractors,  but  the 
system  has  not  been  adopted  at  Philadelphia,  as  we  have  made 
no  piDposal  to  that  city.  We  put  in  tlirec  extractors  to  demon- 
strate what  can  Ite  done  by  our  system,  and  these  are  run  for 
our  own  private  account,  and  not  under  contract  with  that  city. 

The  works  at  Providence  have  been  running  about  three 
years,  and  without  the  slighest  expense  to  that  city. 

Dr.  Durgin.  There  seems  to  be  a  general  consensus  of  o])in- 
ion  in  regard  to  the  ability  of  these  two  processes  to  do  the 
work  without  nuisance,  and  doing  it  well.  There  seems  to  be 
the  (piestion  left  as  to  the  cost,  and  we  have  obtained  from  Col. 
Morse  eousiderable  in  regard  to  the  cost.  I  would  like  to  ask 
Mr.  Simonin  what  he  can  tell  us  in  regard  to  the  cost  of  dealing 
witli  this  material  by  his  process. 

Mr  Simonin.  Well,  we  can  only  refer  you  gentlemen,  to  the 
projjosition  made  to  the  city  of  Boston.  We  ask  the  city  of 
Boston  to  buy  a  phuit  the  same  as  they  would  l)uy  the  furnaces, 
and  we  will  then  manage  tlu;  plant  and  consume  the  garbage, 
without  an\  expeiisi'  to  the  citv,  hut  on  the  contrary,  we  will 
give  the  eitv  an  e(]nivaUMit  ol'  six  ((i)  cen^s  a  ton,  and  for  the 
faithful  jiei-tornianee  of  the  contract,  we  ,-ive  a  bond  of  $25,000. 
The  bond  hinds  us  lor  twenty  \ears.  Our  plant  may  possibly 
cost  double,  hilt  instead  of  costing  lil'ty  cents  for  lal)or  and  coal 
a  ton  lor  hurniuu.,  tiie  estimate  given  by  Col.  Morse  for  cremat- 
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ing,  which  estimate  does  not  allow  for  depreciation  and  repairs, 
we  will  pay  tlie  city  i'or  this  refuse,  which  will  save  the  city 
the  lirst  year  the  diffeience  in  the  original  cost,  and  for  nine- 
teen years  thereafter  the  city  will  not  only  have  its  garbage 
disposed  of  free  of  cost,  but  receive  a  revenue,  and  cur  bonds 
are  given  to  protect  the  city. 

Dh  Dukoin.  That  amount  is  to  remunerate  the  city  of 
Boston  or  any  other  city  for  i^s  outlay  and  interest  on  its  plant  ? 

Mi{.  SiMONiN.  It  will  pay  one-half  of  the  interest.  1  believe 
the  city  of  Boston  is  paying  four  per  cent  ,  ])ossibly  the  city  can 
get  it  for  much  less  tlian  that.  Ihe  amount  we  i)ay  the  city  is 
equal  to  two  per  cent,  on  the  cost  of  the  plant,  and  it  will  co.st 
them  two  per  cent,  on  their  investment.  We  keep  tlu'  appaiatus 
in  repair,  and  our  bonds  guarantee  that  at  the  end  of  the  con- 
tract that  we  will  deliver  it  in  good  working  order. 

Dr.  Dorgin.    Have  you  reduced  tlr.it  to  the  cost  per  ton  ? 

Mr.  Simonin.  The  cost  per  tun  is  al>outsi.\  cents.  Two  per 
cent,  on  $160,000  is  8o.-itHl,  wliich  is  tlie  payment  to  the  city  on 
a  plant  that  will  treat  about  62,0U0  tons  a  year. 

Di{  DuRGiN.  That  is  the  net  cost  to  the  city  for  burning  its 
garbage  ? 

Mr.  Simonin.  Yes. 

Dr.  Durgin.    In  addition  to  their  delivering  it  ? 

Mr.  Simonin.  Yes,  of  course,  they  must  deliver  it  to  our 
plant,  as  they  will  have  to  do  to  any  systnn  they  adopt. 

Question.    Do  you  make  a  similar  offer  to  other  cities  ? 

Mr.  Simonin.    We  are  willing  to  make  it,  yes. 

Question.    To  a  city  of  small  si/e,  -25,000  people  ? 

Mr.  Simonin.  If  a  city  will  deliver  us  five  tons  of  garbage, 
yes  Of  course  the  smaller  the  plant  the  more  expensive  per 
ton  it  is  to  work,  but  we  feel  free  to  say  to  any  city  in  this 
location  that  will  buy  its  own  plant,  that  we  will  manage  it 
without  expense. 

QuissTiON.    How  in  regard  to  a  city  like  Newton  ? 

Mr.  Simonin.  We  arc  prepared  to  make  you  an  offer,  but 
the  work  might  be  done  somewhat  cheaper,  if  we  build  a  plant 
large  enougli  to  be  used  by  several  adjoining  towns.  If  we 
build  our  own  works,  we  charge  the  city  for  treating  the  refuse. 
We  made  two  pro|)ositions  to  the  city  of  Cincinnati.  Unfort- 
unately for  the  city,  they  could  not  legally  accept  our  iiroposal 
to  sell  them  a  plant,  but  our  second  iirt)pi)sal  was  accepted. 
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We  built  our  own  plant  and  tlic  city  pay  us  a  sum  equivalent  to 
forty-two  cents  a  ton,  but  it'  the  city  could  have  accepted  the 
first  pi-op  ^sition,  it  would  have  cost  them  only  about  six 
cents  a  ton,  which  cost  includes  the  interest  on  the  amount 
paid  for  the  plant. 

Chairman.  Is  there  anything  else  to  be  said  upon  the  san- 
itary side  of  the  question  'i  It  not,  I  have  the  honor  to  present 
to  the  Association  his  Honor,  the  Mayor  of  Lynn. 

Remarks  of  Mayor  Hayes. 

Gentlemen,  I  rcuret  extremely  that  an  important  duty  made 
it  necessary  for  me  to  be  away  at  the  first  of  the  meeting,  that  ] 
was  unable  to  hear  the  scientific  papers  that  were  read,  and  bid 
you  welcome  at  the  outset;  but  it  gives  me  pleasure  now  to 
welcome  you  to  Lynn,  to  see  our  city,  and  to  pass  judgement, 
the  judiiement  of  experienced  men,  upon  our  health  conditions. 

Tlie  subject  that  you  have  had  l)efore  you  to-day  is  coming  to 
be  more  and  more  important  to  municipalities  liive  tliis,  and  the 
tendency  of  i)()[)ulation  to  concentrate  is  going"  to  make  it  more 
prominent  than  it  is  even  to-day.  To  a  man  in  my  position 
when  such  a  matter  as  the  cholera  scare  comes  up,  this  is  a 
question  in  which  dollars  and  cents  do  not  count  very  much. 
When  you  arc  confronted  with  the  lives  and  health  of  your 
community,  bills  and  checks  do  not  show  nuich  on  the  other 
side.  This  matter  of  the  safe  disposal  of  house  offal  was 
thrust  tipon  me  when  this  cholera  scare  was  before  our  com- 
munity, and  1  gave  a  lew  day's  investigation  to  it.  I  was 
surpi-is(Ml,  and  1  think  every  one  who  has  investigated  the  sub- 
ject must  be  surprise(l,  tliat  a  (pieslion  of  such  scientific  signifi- 
cance, a  (|uesfion  l)eariug  so  uiucli  upon  the  homes  and  the  lives 
of  a  community,  has  not  yet  been  more  carefelly  wrought  out. 
I  found  as  Mr.  flurlbuit  has  said,  that  there  was  a  certain 
indeflnitencss  about  all  of  the  syst ems  and  pi-opositions,  and  that 
where  cit  ies  are  located  like  tills  upon  tlie  seal)oard  tliere  was 
a  system  already  at  hand  for  the  sale  disposal  of  such  matters. 
1  found  safety  to  be  simply  a.  (pieslion  of  detail,  simjjly  a  ques- 
tion of  cairyiiig  far  enougii  out  to  sea,  simply  a  question  of 
towage.  I  am  not  a  scientific  man,  and  I  have  made  no  scien- 
tific investigations  into  this  mattei',  but  any  man  must  know, 
with  the  amount  of  water  tliat  there  is  in  tlie  ocean,  which  our 


geographies  used  to  tell  us  aliout,  if  their  statement  is  to  be 
relied  upon,  that  the  dumping  of  what  gaiWage  ean  be 
collected  in  a  city  like  this  from  now  until  eternity  will  never 
cause  any  damage  or  danger.  It  is  simply  a  question  of  towing 
it  to  sea  far  enough,  and  of  care  in  dumping.  If  it  can  be  dis- 
posed of  cheaper  by  cremation  or  by  other  processes,  that,  of 
course,  is  a  business  advantage.  But  the  prime  thing  for  men 
in  public  position  and  charged  with  responsil)ility  to  consider 
is  the  health  of  the  community,  and  where  we  arc  confronted  with 
the  difficulties  and  dangers  that  we  are,  and  which  are  bound  to 
increase  as  po))ul:ition  increases,  it  does  not  matter  what  the 
cost,  it  does  not  matter  how  much  trouble  there  is  about  it.  It 
is  one  of  the  things  we  must  have. 

But,  gentlemen,  I  did  not  mean  to  get  into  any  discussion  of 
this  question ;  it  is  rather  hard  work  for  me  to  keep  out  of  a 
discussion,  when  there  is  one  going  on.  I  simply  wanted  to 
welcome  you  to  Lynn,  and  call  your  attention  to  tiie  other 
health  conditions  we  have.  Your  chairman  has  asked  me  to 
call  your  attention  to  our  park,  and  ir  gives  me  Lireat  pl(?asure  to 
do  it.  We  have  thelaro-est])ark,  gentlemen,  the  largest  bn-athing 
place  for  our  community,  of  any  city  in  the  United  States,  — 
relatively.  We  have  a  park  of  2,000  acres.  We  have  a  beauti- 
ful sea-shore,  as  you  have  observed,  probaldy.  We  have  as 
healthy  conditions  as  any  community,  and  we  want  to  improve 
it  further  by  getting  rid  of  the  refuse  matter  that  is  collected 
from  our  streets  and  houses  with  safety  to  the  ])ul)lic  health  and 
as  cheaply  as  may  be.  I  hope  sincerely  that  light  will  be 
thrown  upon  this  subject  to-day  that  will  enable  us  in  some  way 
to  successfully  accomplish  that.  It  gives  me  pleasure  to  wel- 
come you  here  to-day.  I  hoi)C  your  stay  will  be  pleasant  and 
enjoyable,  and  that  you  will  carry  away  from  Lynn  good  impres- 
sions of  our  city. 

Adjourned. 
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SCHOOL-ROOM  VENTILATION. 

The  followitig'  is  the  subatance  of  a  special  article  irhicli 
attracted  muck  attention  when  printed  in  the  annual  report  of 
the  Maine  State  Board  of  Health  for  ISPl :  — 

"  Good  vent ihition,  lighting,  and  warming  of  a  school-room," 
says  Sir  Edwin  Chadwick,  "  will  augment  the  cai/acity  of  atten- 
tion of  the  pupils  by  at  least  one-fifth,  as  compared  with  that 
of  the  children  taught  in  school-rooms  of  the  common  construc- 
tion." 

The  principal  of  a  school  formerly  without  ventilation,  hut 
now  with  fairly  good  jirovisions  for  renewing  the  air,  makes  the 
following  statement  of  the  beneficial  results  observed  :  "  In 
point  of  health  there  has  been  a  decided  gain.  Both  pupils  and 
teachers  are  doing  more  and  better  work  on  account  of  the 
purity  of  the  air;  there  have  been  no  complaints  of  headache 
and  ennui,  formerly  so  frequent ;  the  children  have  been  in  no 
way  e.vposed  to  draughts  from  open  doors  and  lowered  windows, 
consequently  have  been  entirely  free  from  coughs,  colds  and 
catarrhal  affections." 

Yet  so  important  as  good  ventilation  is,  most  of  the  so-called 
arrangements  for  ventilation  found  in  school  buildings  are  bare- 
faced shams.  They  have  been  put  in  with  no  intelligent  under- 
standing of  the  rudiments  of  the  principles  involved  in  the 
question.  For  instance,  the  foul  air  ducts  have  almost  in- 
variably been  found  much  too  small,  or  they  are  leaky,  or  they 
are  long  and  tortuous,  or  they  are  not  constructed  with  a  flue  to 
carry  the  foul  air  outside  the  building,  or  the  Hue  is  unheated, 
or  there  is  some  other  serious  blunder.  Tested  with  the  air 
meter,  the  air  in  the  fresh  air  and  the  foul  air  ducts,  shows,  in 
many  instances,  absolutely  no  movement.  If  there  is  any 
movement,  it  is  almost  always  too  feeble  to  approximate  a  fair 
ventilation,  taking  the  size  of  the  duct  into  consideration. 

I  have  been  more  than  astonished  to  find  the  number  of  so- 
called  "experts"  in  the  heating  of  school  buildings  scattered 
through  the  country,  unknown  men,  of  course,  but  nevertheless 
so  impressed  by  their  own  importance  and  so  convinced  that  they 
have  grasped  and  digested  in  one  supremo  mental  eft'ort,  with- 
out any  practical  investigation  or  study,  all  that  there  is  to 
know  about  the  heating  and  ventilation  of  buildings,  that  it  is 
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as  useless  to  attempt  to  reason  with  them  as  it  would  be  to 
expect  the  Egyptian  Sphinx  to  answer  questions.  These  stupid 
oracles  of  scliool  boards  and  committees  cause  more  trouble 
and  inconveaicnce  and  do  more  to  prevent  the  introduction  of 
good  systems  than  any  other  one  thing  that  I  know  of.  They 
so  hamper  and  disgust  men  of  sound  sense  and  judgement  who, 
rather  than  enter  into  any  controversy,  let  them  have  their  way 
to  the  detriment  of  the  building  and  the  discomfort  of  its  occu- 
pants. 1  have  found  such  cases  as  this  repeatedly,  and  1  believe 
all  others  in  my  profession  are  troubled  in  the  same  way. 

It  is  a  fact  that  modern  science  brings  to  our  notice  repeatedly 
that  the  functional  activity  of  organic  life  engenders  products 
that  are  detrimental  to  the  organisms  that  })roduce  them  ;  thus, 
the  vital  activity  of  the  yesist  plant  is  gradually  brought  to  a 
standstill  by  the  accumulation  of  the  product  of  its  functional 
activity,  —  alcohol  —  and  its  activity  can  be  started  again  only  by 
re-establishing  the  conditions  favorable  to  its  continued  growth; 
to  wit,  the  lemoval  or  dilution  of  the  alcohol  in  its  field 
of  growth.  With  the  bacteriologist  it  is  an  every  day  obser- 
vation that  bacteria,  grown  in  his  culture  media,  thrive  lux- 
uriantly for  awhile,  then,  if  not  transferred  to  fresh  culture 
media,  pass  through  a  stage  of  lessened  activity,  and  finally 
perish,  ])oisoned  by  their  own  excretions,  or  remain  dormant. 
These  organisms,  reduced  to  the  utmost  simplicity  of  structure, 
consist  of  a  single  cell.  Man  and  the  higher  animals  are  com- 
ponents of  a  vast  accumulation  of  cells,  each  one  of  which,  by 
virture  of  its  functional  activity  is  likewise  excreting  products 
that  are  so  poisonous  to  it  and  the  system  generally  that  accunm- 
lation  beyond  certain  limits  results  in  death. 

Better  for  the  mind  and  body  one  hour  of  sharp  close  study 
in  a  i)ure  atmospheie,  than  two  hours  spent  in  languid,  listless 
work  in  the  poUutcd  air  of  the  unventilated  school-room. 
Better,  if  this  must  be  the  j)rice  of  securing  ])ure  air,  to  econ- 
omize l)y  shortening  daily  sessions,  or  in  almost  any  way  so  be 
it  the  })hysical  basis  of  mental  action  is  not  undermined  while 
mental  activity  is  still  spurred  on. 

"  We  would  consider  pai'ents  crazy,"  says  Dr.  Bell, "  who  gave 
their  children  a  moderate  dose  of  opium,  tobacco,  or  some  other 
stupefying  drug  before  setting  tlicm  at  llicir  studies;  but  these 
narcotics  would  be  no  less  weakening  and  ])aralyzing  in  their 
effects,  nor  any  less  poisonous  in  their  permanent  effects,  than 
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the  air  of  the  most  of  the  school-rooms  to  which  we  send,  our 
children  year  after  year." 

It  was  formerly  taught  that  the  unpleasant  effects  from 
re-breathed  air  are  due  to  the  gas,  carbonic  acid.  The  followinj? 
facts  served  as  the  basis  of  this  belief.  One  of  the  most  marlvcd 
changes  undergone  by  air  in  serving  the  process  o\'  icspiiation 
is  a  great  increase  in  its  quantity  of  this  gas.  WhiU:  the,  free 
air  of  the  outer  world  has  from  three  to  four  parts  of  carbonic 
acid  in  10,000,  the  air  of  expiration  contains  more  than  100 
times  as  much  of  this  gas.  Carbonic  acid  is  unsuited  for  sup- 
porting the  process  of  respiration.  A  lighted  taper  plunged 
into  it  is  suddenly  extinguished.  Animal  life  is  almost  as  sud- 
denly extinguished  when  enveloped  in  it.  Mixtures  of  this  gas 
with  common  air  in  varying  proportions,  cause  death  more 
slowly,  or  may  give  rise  to  various  symptoms  indicative  of 
insufficient  oxidation  of  the  blood  and  of  the  animal  tissues. 
Later  observations,  however,  have  shown  that,  with  a  given  per- 
centage of  carl)onic  acid  in  the  air  breathed  by  man  or  animals 
it  maiies  a'great  difference  whether  the  excess  of  carbonic  acid 
has  been  derived  from  pure  chemical  sources,  or  from  the  lungs 
of  living  beings.  For  instance,  the  air  of  a  school-room  that 
contains  twenty  parts  of  carbonic  acid  in  10,000  of  air,  is  found 
to  be  disagreeable  and  harmful  to  breathe  ;  while  the  air  of  an 
experimental  chamber  charged  by  chemical  processes  with 
twenty  parts  of  carbonic  acid,  or  with  even  more,  is  breathed 
with  no  disagreeable  results.  Observations  of  this  kind  easily 
lead  to  the  assumption  that  the  air  expelled  from  the  Lmgs 
contains  some  substance  other  than  carbonic  acid  deleterious  to 
animal  life. 

Entering  a  crowded  and  il!-ventilated  school-room  we  have 
an  unpleasant  consciousness  ol  a  malodorous  something  which 
is  characteristic  of  a  stagnant,  re-breathed  air.  Such  air  has 
an  excess  of  carbonic  aeid,  Imt  cai  ltonic  acid  is  odorless.  This 
disagreeblc  something  excreted  from  the  lungs  lias  the  power 
of  clinging  to  a  room  rather  tenaciously,  for,  if  the  ventilation 
of  a  school-room  is  neglected  for  a  while,  it  takes  some  time  to 
rid  the  room  of  the  foid  odor,  even  with  ventilation  through 
wide  open  windows.  Chemical  tests  show  that  this  ill  smelling 
something  is  an  organic  nitrogenous  substance. 

When  carbonic  acid  gas,  either  pure  or  mixed  in  rather  large 
proportion  with  air,  is  breathed,  asphixia  and  death  may  result. 
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Wheji  breathed  habitually  in  such  proportions  as  are  found  in 
badly  vent illatcd  school-rooms,  there  is  reason  to  believe  that 
the  free  exchange  of  oxygen  and  carbonic  acid  in  the  hings  is 
in  some  degree  interfered  with.  Nevertheless  this  gas  is  not 
regarded  poisonous  in  the  sense  in  wiiich  we  know  some  of  the 
other  components  of  polluted  air  to  be.  In  the  quantity  in 
which  it  is  found  in  school-rooms  our  chief  interest  in  it  is  that 
we  can  use  it  as  an  index  of  the  total  pollution  of  the  atmos- 
phere. As  chemistry  presents  no  convenient  and  trustworthy 
method  of  estimating  directly  the  degree  of  organic  pollution, 
we  solve  the  problem  indirectly  by  a  determination  of  the  pro- 
portion of  carbonic  acid.  Experience  and  observation  have 
made  it  very  certain  that  the  organic  nitrogenous  pollution  cor- 
responds very  closely  with  the  carbonic  acid  content  of  an 
atmosphere  fouled  by  respiration. 

When  the  draft  in  school-room  heaters  is  insufficient,  and 
consequently  when  combustion  is  incomplete,  full  oxidation  of 
the  carbon  of  the  fuel  does  not  take  place  and  carbonic  oxide 
is  formed.  The  escape  of  this  gas  into  the  school-room  is  a 
much  more  serious  matter  than  an  admixture  of  cai-bonic  acid. 
The  poisonous  (pialities  of  carbonic  oxide  are  intense  and 
l)ositive.  It  seizes  strongly  upon  the  lueraaglobin,  and,  as  its 
aHinity  for  this  coloring  matter  of  the  blood  is  greater  than 
that  of  oxygen,  it  is  destructive  of  the  oxygen-carrying  function 
of  the  red  corpuscles  of  the  blood.  Persons  who  are  profoundly 
narcotized  with  carbonic  acid  may  speedily  be  restored  to  life 
and  health  by  prompt  removal  to  the  fresh  air,  or  when  breath- 
ing is  extinct,  by  artifical  respiration.  Not  so  with  carbonic 
oxide.  Poisoning  with  this  gas  is  a  much  more  serious  matter. 
Owing  to  the  close  chemical  union  of  it  with  the  red  blood  cor- 
puscles, the  admission  of  fresh  air  into  the  lungs,  or  even  of 
pure  oxygen  gas,  is  almost  powerless  to  make  the  poisonous  gas 
lose  its  hold,  and  death  will  follow  in  many  cases  in  spite  of 
the  most  skillful  treatment 

Much  has  been  said  of  late  years  about  the  power  of  diffusion 
of  carbonic  oxide  through  the  castings  of  stoves  and  furnaces 
when  they  are  too  highly  heated.  To  avoid  the  danger  of  this 
is  only  one  of  several  weighty  reasons  for  putting  in  school- 
room heaters  whose  radiating  surface  is  so  ample  as  never  to 
become  very  hot.  Dampers  and  other  draught-checks  between 
the  fire  and  the  smoke  flues  endanger  the  leakage  of  this  gas. 
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Carbonic  oxide  is  doubly  dangerous  for  being,  like  carbonic 
acid,  entirely  devoid  of  smell. 

Hydrogen  Sulphide  is  very  poisonous,  and  even  when  mixed 
in  small  quantities  with  air  is  dangerous  to  breathe.  Breathed 
into  the  lungs,  it  robs  the  blood  corj)Uscles  of  their  oxygen  and 
destroys  them.  As  is  the  case  with  carbonic  oxide,  when  hy- 
drogen sulphide  is  habitually  bioathed  in  small  quantity,  chronic 
poisoning  results,  it  impoverishes  the  blood  and  leads  to  pallor 
and  feebleness.  This  gas  is  given  off  from  ma,ny  organic  sub- 
stances when  undergoing  decomposition,  and  from  these  sources 
it  sometimes  gains  admittance  to  school-rooms 

The  sanitary  arrangements  of  the  school-house  should  be 
such  as  to  preclude  the  possibility  of  the  entrance  into  the 
school-room  of  the  gases  of  putrefaction,  derived  from  privies, 
sewers  and  urinals.  A  large  component  of  these  gases  is  hy- 
drogen sulphide,  mingled  with  ill-smelling  ammoniacal  products 
and  other  gases.  The  great  mass  of  medical  and  sanitary 
experience  indicates  that  the  prolonged  breathing  of  air  tainted 
with  but  a  small  admixture  of  these  gases  has  a  debilitating 
effect  and  predisposes  strongly  to  other  diseases :  Aniumia, 
scrofula,  consumption,  diarrha^a,  dysentery,  diphtheria,  typhoid 
fever,  etc.  Children  especially  are  more  susceptible  than  older 
persons  to  the  noxious  iufliiences  of  privy  and  sewer  emanations. 
Breathed  in  concentrated  doses,  even  aduUs  are  often  overcome 
with  pain  in  the  stomach  and  the  joints,  headache,  nausea,  and 
vomiting,  muscular  weakness,  asphyxia  and  sometimes  death. 

Humidity  of  the  Air.  —  We  have  been  taught  by  most  writers 
on  the  subject  that  the  air  of  artiiicially  heated  rooms  should  have 
a  considerable  degree  of  humidity  and  that  special  provisions 
should  exist  in  connection  with  the  heating  apparatus  for  the  evap- 
oration of  water.  It  is  very  likely,  however,  that  many  of  the 
unpleasant  results  ascribed  to  dryness  of  air  are  referable  to 
conditions,  the  removal  or  mitigation  of  which  is  more  rational 
than  the  evaporation  of  water.  They  are  due  uiuloul)tedly  in 
some  cases  to  the  leakage  into  the  air  of  harmful  gases  from 
the  stove  or  furnace.  Generally  the  trouble  is  in  connection 
with  heaters  that  are  altogether  unsriitable  for  use  in  school 
buildings.  Their  heating  surfaces  are  so  small  that  they  must 
be  heated  highly  to  kee|)  the  rooms  at  a  comfortable  tempera- 
ture. Consequently  the  air  coming  into  the  rooms  from  the 
apparatus  is  overheated,  its  suspended  organic  matter  has  been 
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scorched  and  has  thereby  liberated  traces  of  harmful  gases,  and 
the  air  has  perhaps  received  au  additional  contamination  by 
diilusion  thi'ough  the  unduly  heated  radiating  surfaces,  or 
through  their  joints.  In  school  houses  supplied  with  heaters 
that  furnish  an  ample  quantity  of  fresh  air  only  moderately 
warmed,  there  is  rarely  complaint  of  dryness  of  the  atmosphere. 

The  evaporation  of  water  for  the  special  purpose  of  moisten- 
ing the  atmosphere,  is  an  exj)ensive  process  :  it  calls  for  the 
burning  of  an  additional  portion  of  fuel,  the  heat  of  which  is 
expended,  not  in  warming  the  rooms,  but  in  converting  water 
into  steam.  The  expenditure  of  the  money  in  wax-ming  larger 
volumes  of  fresh  air,  and  thus,  in  securing  better  ventilation, 
would  be  a  more  judicious  investment. 

In  any  system  of  school-house  ventilation  worthy  of  respect, 
the  heating  of  the  rooms  and  their  ventilation  are  so  intimately 
connected,  that  it  would  be  difficult  to  consider  them  separately, 
and  it  is  not  desirable  to  do  so.  To  ventilate  a  school-room 
properly,  the  incoming  air  must  be  warmed  artificially  before 
it  is  discharged  into  a  room  ;  and  to  warm  a  school-room  in  all 
its  parts  with  an  approximation  to  uniformity  of  temperature, 
the  current  of  incoming  Avarm  air  is  needed  to  prevent  stagna- 
tion and  stratificati  jn  of  the  school-room  air. 

Heating  is  said  to  be  by  direct  radiation  when  the  heater  is 
placed  in  the  room  to  be  heated. 

A  room  is  heated  by  indirect  radiation  when  its  heater  is 
not  placed  directly  in  it,  but  is  enclosed  within  a  space  through 
which  fresh  air  is  warmed,  as  it  passes  on  its  way  to  the  room. 

Natural  veiitilatioii  is  that  kind  of  change  of  air  secured 
when  doors  and  windows  are  allowed  to  remain  open.  An  effi- 
cient ventilation  of  this  kind  is  of  course  entirely  impracticable 
the  greater  part  of  the  year. 

Arti/iciid,  or  forced  ventilatio/i  is  obtained  by  the  employment 
of  some  artificial  means  foi-  moving  the  air.  The  forces  the 
most  fi'equently  used  for  this  purpose  are  the  rarefying  power 
of  heat  applied  to  air  in  Hues  and  mechanical  power  applied 
through  the  mediinn  of  fans. 

Wiieu  the  force  is  applied  in  forcing  air  into  a  room  we 
speak  oi  the  pleimm  method. 

When  exerted  in  i-cmoving  air  from  a  room  the  term  extrac- 
tion, or  udcirum  method  is  used  to  designate  it. 

There  is  a  marked  diflerence  in  the  advice  of  American  and 
European  auihoiities  as  to   the  proper  temperature  for  the 


school-room.  For  instance,  at  a  rather  recent  meeting  of  a 
teacher's  association  in  England,  it  was  stated  that  from  55°  to 
60'  Fahrenheit  is  the  proper  temperature.  Habituation  to 
rooms  too  highly  heated,  and  i)erhaps  other  conjoint  causes, 
have  rendered  our  school  populations  unable  to  bear  ciiufort- 
ably  or  safely  temperatures  so  low  as  these.  It  is  desirabU',  how- 
ever, to  keej)  the  school-room  air  at  as  low  a  tenipe-ature  as  is 
compatible  with  comfort.  For  our  pupils  the  temperature 
should  be  kept  between  65^  and  G&  Fahrenheit.  Provided  the 
pupil's  clothing  is  dry  and  the  school-room  air  is  fresh  and 
pure,  degrees  of  temperature  between  these  extrcincs  will  be 
comfortable  and  more  conducive  to  health  tlian  lugla^r  degrees. 

Uniformity  of  temperature  in  all  parts  of  the  l  ooni  is  greatly 
'to  be  desired.  It  can  be  obtained  in  a  well  ventilated  room  ; 
it  cannot  be  had  in  a  room  in  wliicli  a  proper  rotation  of  the 
mass  of  the  air  is  not  provided  for  by  the  ventilating  arrange- 
ments. The  difference  in  temperature  near  the  floor  and  near 
the  ceiling  should  be  but  a  very  few  degrees. 

When  the  incoming  warmed  air  is  only  moderately  heated  a 
uniformity  of  temperature  at  different  levels  is  much  more 
easily  maintained.  There  are  also  other  important  i-easons  why 
the  heater  should  deliver  the  air  at  a  very  moderate  teniper- 
ture,  a  temperature  that  we  are  told  by  Rietschel  should  not 
exceed  30^  C.  (86^  F.),  and  that  in  some  of  the  best  work  in 
this  country  docs  not  exceed  this. 


WARREN  VENTILATING  AND  SANITARY  CON- 


STRUCTION. 

THE  Fuller  &  Warren  Company  of  Troy,  N.  Y,,  and  Chicago, 
111.,  with  Boston  otlices  at  Xo.  43  Milk  street,  pays  particular 
attention  to  warming,  \'entil:iling  aiul  sanitar\-  construction  as 
applied  to  school  houses  and  other  public  buildings.  The  neces- 
sity of  properly  ventilating  schools  and  other  buildings  where 
many  human  being  are  brought  into  close  contact  for  many  hours 
at  a  time  is  recognized  liy  parents  and  pidilic  authoiities  alike. 

Sanitary  warming  cannot  be  successfull\-  acct)mplished  without 
ventilation,  that  is,  the  introtluction  of  sutHcient  (|uantities  ot  pure 
air  at  a  comfortable  temperature.  The  best  recognized  authorities 
are  agreed  that  from  25  to  30  cubic  feet  of  air  per  minute  shoidcl 
be  furnished  for  each  jjerson  in  a  school  room.  In  order  to  secure 
this  ventilation  and  properly  control  it,  a  building  must  be  tightly 
constructed.  This  is  also  necessary  to  etlect  an  economical  use  of 
fuel.  True  economy  demands  the  expense  of  hea.ted  aspirating 
shafts.  The  fuel  expended  there  to  produce  force  will  be  more 
than  compensated  for  by  the  increased  heat  units  which  the  iuHow- 
ing  currents  will  convey  to  the  rooms  in  a  given  time.  There 
should  be  an  avoidance  of  haste  in  the  consuming  of  fuel.  The 
want  of  sufHcient  air  for  perfect  combustion  causes  an  immense 
waste  of  valuable  unconsumed  gases  and  the  formation,  where 
hard  coal  is  used,  of  clinker  or  slag. 

A  warm  air  furnace  properly  applied  is  the  most  satisfactory 
solution  of  these  problems.  The  fresh  air  should  be  secured 
through,  clean,  tight,  non-conducting  flues  and  the  air  should 
then  be  heated  in  a  properly  constructed  chamber.  After  dis- 
tribution, the  air,  having  become  foul,  should  be  exhausted 
directly  into  the  aspirating  shaft,  but  when  the  expense  of  fuel  is 
taken  into  account,  the  circulation  and  reheating  of  the  air  in  a 
room  is  a  great  saving  and  can  do  no  harm  for  the  16  hours  that  a 
school  room  is  ordinarily  empty.  For  this  reason,  the  vitiated  air 
may  be  returned  to  the  basement  and  from  there  during  the  day  to 
the  aspirating  shaft  and  to  the  warming  chamber  throughout  the 
night. 

The  Fuller  &  Warien  furnaces  and  \  entilating  appliances  are 
carefully  constructed  according  to  the  latest  and  most  approved 
methods  of  accomplishing  the  desired  results  as  described  above. 
Their  construction  is  based  upon  the  intent  to  secure  Power, 
Econom}',  Durabilitv  and  Easv  and  Efficient  Control.  That  these 
objects  are  all  accomplished  is  readily  proved  by  the  hundreds  of 
testimonials  the  system  has  received  from  Superintendents  of 
Schools  and  Superintendents  of  Public  Buildings  all  over  the 
country. 

The  sanitary  closet  system  of  the  same  company  also  presents 
the  same  careful  attention  to  healthful  necessities  and  has 
received  the  same  unanimous  and  unvarying  endorsements  where- 
ever  used. 


THE  VALUE  OF  DISINFECTANTS. 


PHYSICIANS  are  not  prone  to  uiulcrc^tiniate  the  danger  of 
contagion  from  tlie  absence  of  proper  purification  of  the  air 
in  our  iiouses,  l)ut  it  is  a  matter  to  wliicii  the  ordinary  citizen  pays 
too  little  attention. 

In  the  rush  and  hurry  of  our  acti\e  .Vnierican  life  the  ordinary 
man,  unless  the  odor  be  particularly  prominent,  neyer  stops  to 
think  that  his  own  life,  and  that  w  hich  he  iiolds  de  arer,  the  lives 
of  his  wife  and  children,  are  daily  threatened  In'  the  presence  of  the 
noxious  vapors  tiiat  so  often  arise  irom  sinks  or  closets.  The 
presence  ot  these  \apors  may  be  due  to  improper,  imperfect  drain- 
age, or  to  some  foicign  matter,  that,  lodged  in  the  pipe,  does  not 
cntireh  obstruct  the  How  ot  water,  but  is  constantl\-  decomposing, 
and,       i'lug  as  it  iciiiains,  is  a  constant  menace  to  good  liealth. 

The  same  need  ot  sanitary  precautions  is  e(|uall\  ]:)r()minent  in 
stables,  while  sick  chambers  and  hospitals  aic-  fiiiitful  breeding 
grounds  for  contagi<jn  of  e\ery  kiuil.  Storage  rcjoms  and  ice 
chests  should  be  ]<L-pt  et|ually  pure  for  the  proper  preservation  of 
food  which,  once  contaminated,  is  a  menace  to  the  health  of  every 
partaker. 

To  overcome  these  dangers,  and  secure  to  our  homes  or  other 
surroundings  a  j)ure,  healthful  atmosphere,  it  is  absolutely  neces- 
sary to  ha\e  a  perfect  disinfectant.     Such  a  material  is  found  in 

ThAVKk's  OnOKI.IiSS  DiSIM' EC  rANT. 

This  jjreparation  is  unsmpassed.  Its  action  is  prompt  and  thor- 
ough, it  is  free  from  both  odor  and  color,  and  is  con\enient  and 
economical. 

It  inmiediateh'  arrests  the  putrid  decomposition  of  animal  and 
\  egetal)le  matter,  and  readih  destro\  s  all  fetitl  and  poisonous  gases 
disjx'lled  from  the  same. 

It  is  pie|)arc(l  in  (pKiit  bottles,  by  Henry  Thayer  &  Co.,  of 
Cambridgeport,  Mass.,  and  is  sold  at  $4.00  per  dozen. 

The  same  lirm  also  ])rei)are  and  sell  Tn^Mo/oxi:,  which  is  an 
invaluable  antise)5tic,  prophylactic  ami  detergent.  It  is  a  fragrant, 
non-irritating  !i(iuid.  iVee  from  coloi,  and  is  successfully  used  in 
both  external  and  internal  treatments. 

It  is  of  great  \alue  in  dental  surgery,  cleansing  the  mouth,  hard- 
ening and  healing  soft  and  ulcerated  gums,  and  ])resei-\  ing  the 
teeth  from  decay.  Its  antist'j)tic,  deodori/.ing  and  cicatrizing  \'irtues 
render  it  of  great  \alue  in  arresting  mdiealtliy  discliaiges  from  sup- 
purating or  gangrenous  burns,  wounds  and  ulcers,  iidfannuation  of 
mucous  membranes,  and  in  a  \ai  iet\  of  skin  diseases. 

As  a  prophylactic  and  detergent  it  w  ill  be  found  of  great  advan- 
tage in  maintaining"  cleaidiness  and  jiromoting  recoxery  in  cases  of 
gonorrhcra,  leucorrho  a,  obstetrical  smgery,  etc.  Inhalert  as  an 
atomized  solution,  it  ernes  diphtheria,  bronchitis,  etc.,  and  taken 
internally,  it  affords  great  iLlief  to  idceration  of  the  stomach  or 
bowels,  ty])hoid  aiul  scarlet  fe\  ers,  cholera  and  other  diseases 
associated  w  ith  bacteria.     A  iG   oz.   bottle   costs  but  75  cents. 


PURE  WATER. 


E\'ERYOXE  is  iigreed  that  pure  water  we  must  have,  at  least 
tor  table  and  other  domestic  uses.  If  \\  c-  woulil  preserve  our 
health  as  individuals  and  as  a  community,  it  \n  ill  not  do  for  us 
to  trifle  with  the  dangers  to  a  perfect  sanit;n y  condition  that  are 
incident  to  a  dependence  upon  a  contaminated  source  of  water 
supply.  Scientific  experiment  has  clearly  shown  that  in  one 
wav  onlv  can  perfectly  pure  water  be  obtained,  and  that  is  bv 
evaporation  and  condensation;  that  is,  by  di-stillation.  In  some 
instances  filtered  water  is  worse  than  tlie  unfiltered,  because  the 
filters,  becoming  saturated  antl  overchargetl  with  ofil-nsive  sub- 
stances, contaminate  the  water  that  passes  through  them. 

At  no  time  can  water  that  comes  in  contact  \\ith  the  tlecaving 
vegetable  and  animal  substances  that  compose  the  soil,  particularly 
in  thickly  popidated  localities,  be  free  from  disease  producing" 
germs,  often  so  small  as  to  be  invisible  and  to  elude  the  ordinary 
methods  of  filtration.  Where  this  condition  exists  the  filter  is 
powerless. 

To  obviate  these  and  other  dangers,  the  H\geia  Spaikling  Dis- 
tilled Water  Company  of  New  York  offers  to  furnish  in  any  part 
of  the  United  States,  Absolutely  Pure  Water  at  a  price  within 
the  reach  of  all. 

Hygeia  Distilled  Water  will  stand  every  test  known  to  scientists 
for  determining  purity.  It  contains  no  solitl  matter,  either  in 
solution  or  suspension.  It  is  the  only  drinking  water  that  will 
stand  Nessler's  test,  the  most  delicate  one  known  for  the  detection 
of  organic  matter  in  water.  It  is  also  the  only  drinking  water 
whicii  will  stand  the  silver  test  for  the  detection  of  chlorine,  the 
absence  of  which  preludes  sewage  contamin:iti()n . 

The  following  is  its  analysis,  conducted  by  Prof.  Wood  of  the 


Harvard  Medical  College  : 

Parts  per  100,000. 

Free  AiTiinonia          ..........  O.O076 

All)utiiinoi(l  .Ammonia      .....                                     .  0.0003 

Residue    .............  None. 

Chlciinc   None. 

Nitr.Ttes    .............  \one. 

("olor   None. 


Ihgeia  Lithia  Water  is  a  product  of  Hygeia.  Distilled  Water 
which  has  received  the  overwhelming  endorsement  of  the  medical 
profession-  It  is  not  claimed  that  it  is  a  spec:llc  for  any  disease. 
Its  maker's  sole  object  has  been  to  place  before  the  medical  pro- 
fession a  purely  alkaline  water,  which  physicians  can  order  for 
any  of  the  various  diseases  associated  with  acid  diatheses,  and 
where  an  alkaline  water  is  indicated.  This  has  been  accom- 
plished. Hygeia  Lithia  contains  I  7,  grains  of  pure  Lithium  Car- 
bonate to  each  U.  S.  gallon  of  Ilvgcia  Distilled  Water,  which  is 
equivelant  to  32.06  grains  of  Lithium  lUcaibonatc,  or  almost 
twice  as  much  as  all  the  other  Lithia  Water  on  the  nsarket  com- 
bined. 

C.  S.  Curtiss  &  Co.,  No.  60  Broad  street,  are  the  Boston  agents. 


THE  BLUE  HILL  MINERAL  SPRING. 


IN  tlie  town  of  Blue  Hill,  in  Hancock  Count\-,  on  the  eastern 
coast  of  Alaine,  is  IJlue  Hill  Moinitain.  (_)n  this  incnmtain, 
six  hundred  feet  aboxe  the  sea  level,  is  the  wonderful  Jilue  Hill 
Mineral  Sprin<;.  The  vicinity  is  the  most  picturesque  on  the 
famous  Maine  coast.  I'rom  the  summit  of  Blue  Hill  Mountain 
can  be  seen  the  thirteen  jDeaks  of  jNlt.  Desert  Island;  also  Sorrento 
with  its  new  hotel  and  handsome  cotta<^es.  Frenchman's  Bay,  Sid- 
livan,  Deer  Isle,  ISrooklin,  Cape  Ro/ier  and  Castine,  together 
with  the  hills  of  ( Jouldshoro,  Sedgwick  and  Camden. 

This  imi\  ersal  wealth  of  ^  aried  natural  scenery  charms  at  once 
the  eye  and  senses,  but  the  spring  itself  is  the  attraction  that  most 
demands  the  inxalid's  attention. 

The  first  official  notice  the  spi  ing  recei\ed  was  in  1S3S,  when 
Dr.  Charles  T.  Jackson,  after  a  t\\  o  >  ears"  geological  surve\-  of  the 
state,  alluded  to  it  as  a  remarkable  chalybeate  spring,  and  unhesi- 
tatingly proj^hesied  its  future  popularity  as  a  medicinal  ^\■ater. 
His  pro])hecy  has  been  realized.  A  company,  named  the  Blue 
Hill  Mineral  Spring  Com])an\',  has  been  formed.  The  head- 
(piarters  of  the  comjianv  are  at  EUswoith,  Ale.,  and  the  Boston 
otiice  is  at  4  Liberty  vSijuare,  corner  of  Water  Street. 

Improxements  ha\e  been  made  about  the  spring,  and  arrange- 
ments made  for  marketing  its  v\atcrs.  The  \\'ater  is  entirely  free 
from  anv  organic  impm-ities,  and  is  jjarticidarh"  \aluable  in  all 
kidney  troubles,  chronic  inflammation  of  the  bladtler,  etc.  As  it 
contains  the  salts  of"  the  blood,  it  becomes  a  tonic  of  great  value, 
and  is  an  aperient  unsurpassed  by  an\  mineral  water  on  the  market. 

The  following  is  the  report  of  an  analysis  recenth'  made  by 
Prof.  S.  P.  Sharpies,  of  Boston  : 

PARIS  IN  100,000. 

Silica    1.85 

Sodium  Cliloride  (Salt)   .50 

Sodium  Sulphate  ...........  1.40 

Sodium  Carbonate       ...........  .26 

Calcium  Carbonate  (Lime)    3.21 

Ferrous  Carbonate  (Iron)     ,        .   1. 01 

'total  solids  at  212  Falirenlieit   8.23 

Organic  Matter    ............  Traces 

I'ree  Annnonia     ............  Traces 

Albuminoid   .0032 

^i'here  is  a  fine  summer  hotel  in  the  vicinitv  of  tlie  s]:)ring,  and  it 
seems  destined  to  become  an  objective  ]5oint  lor  those  w  hose  ail- 
ments the  medicinal  (qualities  of  the  water  are  so  well  fitted  to 
alleviate. 


THE  DAVIDSON  VENTILATING  FAN. 


THE  reason  why  the  DavidsoiiVentilating  Fan  Co.,  Boston  and 
New  York,  advocate  the  Exhaust  System,  in  preference 
to  the  Plenum  Method  in  ventilating  is  this :  In  the  Plenum 
Method  the  heated  air  is  brought  into  the  room,  usually  at  a  heij^ht 
of  9  to  II  feet  from  the  flooi's  in  schools  and  other  large  rooms  ; 
under  considerable  pressure,  in  some  cases  amounting  to  3-_|  oz. 
to  the  scjuare  inch. 

Other  openings  are  made  in  the  room,  usually  at  or  near  the 
floor  line.  The  supposition  in  this  arrangement  is  that  the  pres- 
sure from  the  inlet  will  force  the  air  into  tlie  rooms  and  ont  again 
through  these  openings.  This  is  all  very  well  in  thcorv,  luit 
when  it  comes  to  putting  theory  into  practice,  wliat  happens? 
Take  for  instance  an  ordinary  scnool  or  large  room  where  con- 
siderable ventilation  is  required,  say  from  to  2,000  cubic 
feet  per  hour.  The  warm  air  inlet  is  at  a  height  of  9  feet  from 
the  floor,  and  of  such  a  size  that  to  bring  in  the  recjiiired  amount 
of  air,  a  velocity  is  attained  of  from  700  to  Soo  feet  per  minute. 
(This  velocity  is  not  at  all  unusual  where  this  method  is  used.) 
We  have  another  opening  at  the  base  line  of  nearly  the  same  size 
as  the  inlet,  leading  to  the  ventilating  shaft.  At  the  outlet,  in- 
stead of  attaining  the  looked  for  velocity  of  700  feet,  \\  c  find  that 
we  have  an  actual  velocity  of  only  300  or  400  feet  per  minute. 

It  would  appear  from  experiments  that  that  part  of  the  room 
occupied,  that  is  to  say,  that  part  six  feet  above  the  floor,  is  not 
ventilated  to  any  great  extent,  and  we  find  this  to  be  invariably  the 
case  where  the  plenum  method  alone  is  used.  B\-  the  use  of  the 
Davidson  exhaust  method,  the  air  is  being  constanth-  brought  to 
the  bottom  of  the  room,  (that  is,  if  the  outlet  is  so  located)  by  the 
vacuum  produced  there  by  means  of  the  radial  fans  manufactured 
by  this  Company.  As  we  exhaust  the  air  from  the  room,  fresh 
air  comes  in  through  the  warm  air  duct  to  take  its  place.  These 
fans  may  be  placed  either  in  the  basement  or  in  the  uj^per  part  of 
the  building,  according  to  the  construction  of  the  same. 

In  the  system  used  by  this  company  the  air  is  brought  into 
the  school  or  audience  room  at  a  velocity  not  greater  than  from 
400  to  450  feet  per  minute ;  unless  the  room  is  very  large,  with 
ceilings  at  least  25  feet  in  height,  thus  obviating  unpleasant  drafts 
or  air  currents,  which  are  sure  to  manifest  themselves  if  a  greater 
velocity  of  air  is  permitted. 

For  heating  they  use  either  steam,  hot  water  or  hot  air  furnaces, 
as  may  be  best  adapted  to  the  purpose,  and  they  are  at  all  times 
readv  to  correspond  with  those  who  want  efficient  ventilation, 
either  with  or  without  heat,  as  desired. 


NOBSCOT  MOUNTAIN  SPRING  WATER 


THE  water  of  Nobscot  Mountain  Sprini>;  is  a  natural  ])r()(hict 
that  within  the  past  few  niontlis  has  created  a  decided  sensa- 
tion in  l)Oston  and  \icinity. 

its  extreme  purity  is  so  eonehrsivel y  proved  In'  t1ie  most  careful 
and  scientific  anal\sis  that  it  has  ap])eale(l  directly  to  jiopular  favor, 
and  is  dail\'  receixiiiL;  the  commendation  of  plnsicians  and  others 
who  appreciate  the  d.inL^er  to  individual  and  jDublic  health.  arisin<r 
from  the  use  of  impure'  water. 

The  foUowin;^  anah  sis  w  as  made  bv  Drs.  Da\enport  and  Wil- 
liams, the  former  for  many  years  State  ^Vssayer,  and  is  fully  endorsed 
by  the  printetl  report  of  ihe  Massachusetts  State  15oard  of  Health: 


P.-jrts 

CJrains 

cr  U.  S.  G.nl. 

I'otal  Solids  ...... 

5-5 

3.2103 

Organic  ami  volatile  niatli  ;- 

I.I 

0.6421 

Fixed  Solids  ..... 

4-4 

2.5684 

The  fixed  si)lid.s  consist  o.  . 

Silica  ...... 

0.900 

0.5254 

Ses([uioxides  of  Iron  .\luniina  . 

0.042 

0.0245 

0.4209 

0.186 

0.1086 

0.2189 

Sulphuric  Acid  ..... 

0.230 

0.1343 

0.709 

0.4139 

0.1623 

These  constituents  arc  proljably  coinl)ined  as 

follows  ; 

Sulphate  of  Potash  

0.508 

0.2965 

0.618 

0.3607 

S.iJium  1  ariionatc  

o.'65  T, 

O.38I2 

1.288 

0.75.8 

0.391 

0.0245 

0.5254 

The  water  i.s  limpid,  clear  and 

white, 

and  sli<jhti\' 

alkaline. 

These  results  show  this  water  to  b; 

J  one  o 

f  unusual  ])ui 

ity  for  a 

natiu'al  water            use  as  a  drinkinj 

4'  water 

can  therefore 

in  evei-y 

way  be  reeomm._i,(le<l. 

The  .same  clicmlsts  also  pronoimce 

the  Nobscot  to  conta 

in  all  the 

elements  mentidiicd  in  the  published 

anai\  si,'- 

^  of  the  famous  Poland 

Sprinj^  water,  wliile  they  sa\-  the  latter  contaiir  iifty  per  cent, 
more  e.nthlv  impurities  than  the  Nobscot. 

The  sprin<^r  is  located  on  Nob.scot  Mountain,  in  Framin.tjliam, 
the  hi<rhcst  point  of  land  in  Middlesex  County,  and  is  ,so  remote 
from  dwellings  or  other  sources  of  foul  draina<?e  that  contamination 
from  them  is  an  absolute  impossibility.  The  Boston  office  is  at 
62  Congress  Street. 


eOLR  MEDAL,  PARIS,  1878. 


WALTER  BAKER  &  CO.'S 
BREAKFAST  COCOA 

From  Which  the  Exoess  of  Oil  Has  Been  Removed, 
IS  ABSOLUTELY  PUKE  AND  IT  IS  SOLUBLE. 


[EstablisJied  1780.] 


"LA  CELLE  CIlOCOLATliRS." 


\i  bAKEK  i:  CO.'S  REuisTBnED  Tbade-Mabk 

Professor  James  F.  Babcock,  the  well-known  chemical  expert,  for  many 
years  Slate  Assayer  for  Massachusetts,  recently  purchased  in  open  market  a 
sample  of  Walter  Baker  &  Co.  s  Breakfast  Cocoa,  and,  after  making  a  care- 
ful analysis,  filed  a  certiticate  in  which  he  says,  "  I  find  that  Walter  Baker 
&  Co.'s  Breakfast  Cocoa  is  absolutely  pure.  It  contains  no  trace  of  any 
substance  foreign  to  the  pure  roasted  cocoa-bean.  The  color  is  that  of  pure 
cocoa;  the  flavor  is  natural,  and  not  artificial;  and  the  product  is  in  every 
particular  such  as  must  have  been  produced  from  the  pure  cocoa-bean  with- 
out the  addition  of  any  cliemical.  alkali,  acid  or  artificial  flavoring  substance, 
which  are  to  be  detected  in  cocoas  prepared  hv  tlie  so-called  "Dutch 
Procss."   Ask  your  Grocer  lor  it.   Allow  no  substitution. 


WALTER  BAIvEK  &  CO..   -    DOKCHESTER,  31  ASS. 


^pALE  SPRING  w. 


SPARKLING,    PURE,  PLEASANT. 


Kor  Kan:iily  and  Invalid  Use- 

Delivered  Frcxh  from  Spring  Ei'ery  Day. 


Boston,  snbniute 

One  U.  ?.  gallon 
Color,  Pure  W  in 
Hardness  (ll  nl. 
Free  Anunop,  . 
Albuminoii  1  Xmn 


.  nc,  cnsiinn-  the  preservation  i.l  tlie 
.imily  uses  this  water  is  especially 
[ualities  render  it  of  great  value  in 

te  assayer  and  analyst  to  the  cily  o 


for  Bacteria,  Ijy  Dr.  1.  M.  Prudden's  Method,  proved  the  water  in 
re  each,  to  be  free  from  Hacteria 

this  water  is  exceptionally  free  from  c  intaniination  of  any  sort,  and 
f  the  AUandale  Mineral  Spring  Water  as  being  one  of  the  purest  in  the 


per  gallon.    Lar.ger  quantity 


Office  28  Pern- 


THE  WARREN  FILTER. 

TIUC  successfull  filtration  of  water  in  large  quantities  is  a  prob- 
lem that  tlcmaiuls  the  best  and  most  economical  solution. 
The  Warren  Filter  invented  by  Mr.  John  E.  Warren  of  West- 
brook,  Me.,  the  large  paper  manufacturer  has  solved  this  prob- 
lem better  than  any  Filter  at  present  on  the  market.  The  Cum- 
berland Mf'g'  Co.,  of  l^oston,  have  erected  a  large  number  of 
plants  both  in  this  country  and  in  Europe  which  have  proved  very 
successful. 

The  Warren  Filter,  from  its  peculiar  construction,  is  intended 
for  use  as  a  gravity  filter,  the  water  being  filtered  by  a  system  of 
percolation,  such  as  is  common  in  natural  filtration  through  the 
soil.  This  reijuires  lesser  depth  of  bed,  and  also  simplifies  the 
construction  and  lessens  the  expense  of  operation,  as  in  this  case 
gravity  alone  furnishes  the  requisite  pressure  for  conducting  the 
operation,  and,  greatly  simplifies  the  problem  of  cleansing  the 
filter  of  its  accumulated  matter. 

The  Warren  Filter  is  economical,  there  is  no  excess  of  the 
chemicals  which  are  necessary  for  coagulating  the  finer  organic 
and  inorganic  matter  held  in  solution  and  suspension,  and  the 
fact  that  from  Maine  to  Wisconsin  and  in  German\'  as  well  it  is 
giving  the  greatest  satisfaction,  whenever  in  use,  is  the  best 
guarantee  of  its  value. 

A  visit  to  the  office  of  the  Cumberland  M'l'g  Co.,  320  Devon- 
shire St.,  Roston,  will  amply  repay  any  j)arties  who  desire  to 
obtain  the  best  Filter  for  sanitary  as  well  as  for  manufacturing 
purposes. 


Dr.   MARTIN'S  VACCINE  VIRUS. 


Prices  Ilcducod.  10  Large  Ivory  Points,  $1.00. 

Fully  warranted.  Special  terms  to  Boards  of  Health  and  on  large  orders. 
I  n  1870  we  introduced  into  America  the  practice  of  Animal  Vaccination.  Our 
establishment,  continued  uninterruptedly  since,  is  by  far  the  oldest,  largest 
and  best  appointed  in  the  country.  Our  Virus,  hitherto  the  most  expensive, 
can  now  be  obtained  by  the  profession  at  as  iow  a  price  as  any  other. 

NO  VIRUS  OURS  UNLESS  I'.ACKAGE  BEARS  FAC-SIMILE  OF  OUR  SIGNATURE, 


DK.   HENRY   A.   MARTIN   &  SON, 
Brookline  Station,        -        -        -         Boston,  Mass. 


WOLPERT'S  AIR  TESTER. 

For  testing  the  quality  of  the  Air  in  inhabited  apartments. 
Thus  far  no  better  test  of  the  pollution  of  air  by  the  products  of  respira- 
tion and  combustion  has  been  found  than  the  per  cent,  of  the  carbonic  acid 
which  it  contains.    The  little  instrument  known  as  Wolpi  rt  s  Air  Tester 
answers  the  al)ove  purpose  w  hen  strict  accuracy  i:        '  d. 

Some  sucli  instrumeiit  ou!;iil  to  be  iVnind.  and  y  schoolroom, 

workshop,  or  other  apartment  liable  to  \-itation  oi  . 

Price  of  Apparatus,  consisting  of  Bulb,  Glass  (  1  u,  1  I  tir  e,  Test  tube  and 
Holder,  ()V1.50  net.  Postage  10  cents.  With  full  directions  for  using  and 
approximate  table  taken  from  I'rof.  Wolpert's  article. 

COD  MAN  .€  SHURTLEFF,  Makers  and  Importers  of 
Surgical  and  Dental  Instrninents,  J,'i  and  15 
Tremont  Street,  Boston,  Mass. 

Fall  River  Line. 

The  Great  Jiiisincss  and  Pleasure  Route  IJetween 

BOSTON  AND  NEW  YORK 

Via    Kali   River   and.  Newport. 
STEAMERS, 

PURITAN,pLYIVIOUTH, 
ILCRIM,  TrOVIDENCE. 

Heated  by  Steam  and  Lig-hted  by  Electrieity. 

An  Excellent  Orchestra  Permanently  Attached  to  Each 
Vessel. 

"  The  most  delightful  route  of  travel  in  the  world." 
J.  R.  KENDRICK,  GEO.  J..  CONNOR, 

CJeu.  .Ua/ta^i  r.  Gen.  7'ass'r  A^^t. 


Vaccine  Virus 


Purs  and  Reliable  Animal  Vaccine  Lymph,  Fresh  Daily. 

SEND  FOR  CIRCULAR. 

10  Ivory  Points,  double  charged  $1.00, 

10  Quill  Slips,  (half  quills),  double  charged  $1.00, 

Orders  by  Mail  or  Telegraph  Promptly  Dispatched. 


NEW  ENGLAND  VACCINE  CO.,  Chelsea  Station,  Boston,  Mass. 

Wm.  C.  Cutler,  M.  I>.  J.  F.  Frisbee,  M.  I>. 

294  BROADWAY. 


THE  WARREN  FILTER 

Renders  ilie  most  Turbid  or 
Roily  Water  Clear  and  Col- 


Particularly  adapted  to 
the  larj^e  requirements  of 

CITIES,  PAPER-iyilLLS, 
BREWERIES, 
DYE-HOUSES,  ETC. 

OPERATES    BY  GRAVITY. 

NO  PRESSURE  USKD. 

y''    Send  for  descriptive  cir- 
y    ( iilar,  list  of  plants  in  oper- 
ation,  prices,  etc.,  to 


CUMBERLAND    MFG.  COMPANY, 

22()   Devonshire   Street.   Boston,  Mass. 


ROOFING. 

GRAVEL,  SLATE  AND  METAL. 

ASPHALT  FLOORS, 

Laid  with  best  Iiui)ort«'(l  Itock  Asplialt  for  Sanitary 
Purposes. 

ARTIFICIAL  STONE  WALKS, 

ROOFING  MATERIALS. 

Contracts  Taken  in  any  Part  of  the  Country.  =^ 

W.  A.  MURTFELDT, 

123  FRANKLIN  STREET,      -      -  BOSTON. 

Governor  Leland  Stanford's  Vina  Brandy. 

CORDELIA  WINE  COS.  FINE  WINES. 

Gibson's  Old  Whiskies,  Private  Stock  Cabinet  Nectar,  xxxx. 


The  above  Reliable  Goods  bottled  under  the  Producers'  Label. 

H.  H.  ROBINSON  &  CO., 

1«8»  WASHIXGTON  STREET,  BOSTOX. 
Under  Langham  Hotel. 
Telephone  Connection. 


A.  J,  PHll2P0Tr5(GO.,^ 
Printers, 


54  PEARL  ST..  BOSTON. 


HARVARD  UNIVERSITY. 

Medical  Department.  Boston,  Mass. 


One  Hundred  And  Tenth  Annual  Announcement  {1SU2-1S03). 


I'^very  candidate  for  admission,  not  holdinj;  a  degree  of  arts  or  science,  must  pass  a 
written  examination  on  entrance  to  this  School,  in  English,  Latni,  Physics  and  any 
one  of  tlie  following  sulijects:  French,  Cernian,  Kltincnts  of  Algebra,  or  Plane 
Geometry,  Botany.  Geneial  Clieniistry  « ill  lie  a  rei|uirenicnt  fur  admission  on  and 
after  June,  iSg^.  The  admission  examination  lor  the  coming  year  will  bo  held  June 
29th  at  lioston,  Kxetcr,  jVndover,  i\ew  York,  I'inladelphia,  <._liicago,  Cincinnati,  St. 
Louis,  and  Saii  l-'rancisco;  on  Sepleiubcr  25111  at  lioston,  only. 

Instruction  is  given  by  lecliucs,  recitations,  clinical  teaching  and  practical  exercises, 
distributed  throughout  the  academic  year.  In  the  subjects  of  Anatomy,  Histology, 
Chemistry  and  Pathological  Anat-my,  laboratory  work  is  largely  substituted  for,  or 
added  to,  the  usual  methods  of  instruction.  The  vear  begins  .September  2S,  1893, 
and  ends  on  the  last  Wednesday  in  June,  1894,  and  is  divided  into  two  eipial  terms. 

.Stuilcnts  are  divided  into  four  cla^ses,  according  to  their  time  of  study  and 
proficiency,  and  during  their  last  year  will  receive  largely  increased  opportunities  for 
instruction  in  the  special  branchc-s  mentioned.  Students  who  began  their  professions! 
studies  elsewhere  may  be  admitted  to  advanced  standing;  but  all  persons  who  apply 
for  admission  to  the  advanced  classes  must  pass  an  examination  in  the  branches 
already  pursued  by  the  class  to  w  hicg  they  seek  admission. 

Bi':^i iitnii^  :K<iili  Ihe  ai  ii,i,-:in,'  v,nr  i^tc/j-q^,  ihc  yeqttjrctl  initrse  of  stmiy  in  this 
Sihool  7uill  !<■:  a  ■^■rn,/:  (i  i-on?-ye        ; ///o  ^  years.    The  degree  of  Doctor  of  Medicine 
cni)i  lauilc  will  be  gi\  en  to  candidates  who  have  pursued  a  complete  4  years'  course, 
and  obtained  an  average  of  75  per  cent,  upon  all  examinations  of  this  course. 
ORDER  OF  STUDIES. 

For  the  First  Year.  —  Anatomy,  Physiology,  Histology  and  Embryology,  General 
Chemistry,  Hygiene,  Bacteriology  and  Medical  Chemistry  during  the  second  term. 

For  the  Second  Year.  —  Anatomy,  Pathology  and  Pathological  Anatomy,  Clinical 
Chemistry,  Materia  Medica  and  Therapeutics,  Theory  and  Practice,  Clinical  Medicine, 
Surgery  and  Clinical  Surgery. 

For  the  Third  Year.  —  Theory  and  Practice,  Clinical  Medicine,  Surgery,  Clinical 
Surgery,  Obstetrics,  Pediatrics,  Dermatology,  Neurology,  Gynecology,  and  Mental 
Diseases. 

For  the  Fourth  Year.  —  Required  Studies:  Clinical  Medicine,  Clinical  Surgery, 
Clinical  Microscopy,  ( ienito-lJrinary  Surgery,  Ovarian  Tumors,  Mental  Diseases, 
Ophthalinologv,  Otology,  Laryngology,  Orthopredics,  Legal  Medicine  and  Syphilis. 
Elective  Studies:  ( )phthalmology.  Otology,  Orthopedics,  Gynecology,  I*ermatolog)', 
Neurology,  Bacteriology,  Physiology,  Chemistry,  Hygiene,  Operative  Surgery, 
Operative  '  )hstetiics. 

COURSES  FOR  GRADUATES  AND  SU3r3IER  COURSES. 

The  Faculty  has  arranged  a  greatly  enlarged  and  improved  Plan  of  Instruction  for 
Graduates,  cmlnacing  all  the  branches  ot  Practical  and  Scientilic  Medicine,  in  which 
graduates  of  medical  schools  inny  feel  the  need  of  advanced  or  special  training.  It  is 
designed  to  supply  those  O|)portuiiities  for  clinical  and  laboratory  study  which  have 
hitherto  been  sought  in  Furope,  and  by  means  of  repeated  short  courses  tt)  limited 
numbers,  to  give  the  pracliliimer  the  advantagis  to  be  ilerived  from  personal 
instruition  in  the  following  sub|.'cls  :  Anatoniv,  I'lr. -i-li  i-w  Histology,  Pathological 
Anatomv,  <  linical  Medicine,  Surgerv,  <  Histetriis,  (  .\  n  .  •  l^jv ,  1  lermat.  .log)",  Syphilis, 
Olihllialmolo^v,  Otology,  1  ,ar\ ngoh.gy  and  Rhinolo-y,  \LUiolugy,  Mental  Diseases, 
Di^<  n^es  of  Children,  Legal  Medicine,  Hygiene  and  Bacteriology.  I'or  full 
aiiiK  iimLcmrnl  of  th'-sc  courses,  address  Dr.  C.  P.  WORCESTER,  Secretary,  Flarvard 
Mv^lKal  s,;l,..,l,  r„,sl.,n,  Ma:;-. 

l-'i  I  V-  \Iatri'  ulatinn,  $5;  f(,r  the  first  three  years,  $200;  for  the  fourth  year,  $IOO; 
foroneteiin  alone,  $120;  for  Cradiiatmn,  $ 50.  I'or  ( Graduates' Course  the  fee  for 
one  \'  nr  is  ,^2(k);  for  one  tiiin,  ,Si2o;  and  for  single  conrsrs,  such  fees  as  are 
S|ii'' ill'  I  ill  llu- (  at.iliiLjiic.  I'aMiii  lit  in  ad\ aiice.  <ir,  if  a  liond  is  liled,  at  the  end  of 
tin-  !■  MiK  siM  irMs  in  irL-iilnr  >ijip!in-  in  an\'  one  dc]-)artnicnt  of  Harvard  University 
are  a'liiiilti/d  In  c  to  the  Icctuit  s,  rcLilati'ms  ,\nd  examinations  of  other  departments. 
l''or  further  information,  or  Catalogue, 

addrqss  Dr.  H.  P.  liOWDITCH,  /)<•,///,  Harvard  Medical  School,  Boston,  Mass. 


A  Few  Facts 


regarding  the  purest,  softest  and  most  palatable  water 
in  the  world,  HYGEIA  DISTILLED  WATER. 


Scientific  experiment  has  clearly  shown  that  in  ONE  WAY  ONLY 
can  PERFECTLY  PURE  water  be  obtained,  and  that  is  by  DISTILLATION. 

The  "Hygeia"  process  of  distillation  is  PERFECT,  and  produces 
water  void  of  ALL  organic  matter. 

Hygeia  Distilled  \V.\ter  will  stand  every  test  known  to 
scientists  for  determining  purity. 

It  is  used  in  the  laboratories  of  such  scientists  as  T.  Mitchell 
Prudden,  Charles  F.  Chandler,  A.  A.  Breneman  and  others,  in  all  their 
delicate  tests  and  operations  which  require  the  best  of  materials,  and 
is  endorsed  by  the  highest  medical  authorities  in  this  country  and 
Europe. 

It  is  used  as  the  exclusive  drinking  water  on  the  tables  of 
thousands  of  physicians  and  families  with  whom  QUALITY  is  the  first 
consideration. 

It  was  the  only  water  ordered  by  the  New  York  Board  of  Health 
for  use  by  the  cholera  suspects  on  Fire  Island.  It  CANNOT  convey 
the  germs  of  disease. 

Invalids  and  children  should  drink  no  other  water. 


HYGEIA  LITHIA  WATER 

Contains  five  times  as  much  Litkia  as  any  Lithia  "  Spring  "  Water 
sold.  As  a  solvent  of  Uric  Acid  and  a  remedy  for  Gout,  Rheu- 
matism, Gravel,  Kidney  and  Bladder  Disorders,  Dyspepsia, 
Sick  Headache  and  all  forms  of  Stomach  Troubles,  it  has  no 
equal. 

Analysis  :  Twelve  grains  of  cJiemically  pure  Lithium  Carbonate 
to  each  U.  S.  gallon  of  Hygeia  DISTILLED  Water. 

Repeated  analyses  have  proven  that  Natural  Spring  Lithia  Waters 
arc  NOT  RELIABLE,  that  they  change  with  every  variation  of  the 
weather,  and  at  times  DO  NOT  CONTAIN  A  TRACE  OF  LiTHIA, 

For  this  reason  Hygeia  Lithia  is  now  prescribed  by  leading 
physicians  in  preference  to  uncertain  Spring  Waters. 

For  Sale  by  all  Fine  Grocers  and  Druggists. 


C.  S.  CURTISS  &  CO.,  Agents, 


TELEPHONE,  286  BOSTON. 
SEND  FOR  CIRCULARS. 


60  Inroad  St.,  l^oston,  Mass. 


CARBOLATE  OF  LIME 

For  disinfectiny  all  sources  of  imimrlty , 
destroyhig  all  infections  or  conlagious 
emart  ntions,  and  renderiny  contaminated 
air  sweet  and  liealthful. 

CA-RBOLATE  OP  LIME  when  properly  prepared  is  one  of 
the  most  effective  destroyers  of  contaoion  that  modern  science 
has  sug-.aestfed  It  immediately  destroys  organic  infections, 
germs  which  Hoat  in  the  air  and  convey  disease  from  one  point 
to  another.  It  promptly  disinfects  Cesspooh,  Stables,  Wafer 
C/.oi>cfs,  Sheds,  Barns,  Hospitals,  Privies,  etc..  and  thus  prevents 
poisonous  exhalations  from  arising  to  cause  sickness  and  death. 
In  every  place  where  danuerous  ond  olfensive  gases  arise,  the 
Carl)()lat('  of  Lime  should  be  used  to  neutralize  their  effects 

I  )1  Ul  ,<  ri<  iXS. —  The  Carbolate  of  Lime  may  be  sprinkled  around  the  premises 
when-  aic  r.iunil  offensive  odors.  If  tlie  odor  is  very  offensive  and  poisonous,  it 
slmuM  111'  uscil  twice  a  day.  Knough  may  br  used  to  keep  the  odor  of  the  Carbolate 
pci\  c]  ililiU  ;i]).ju  the  premises.  In  cattle  diseases,  use  it  freely  in  the  stalls,  to  prevent 
tile  (hsea-,e  fiuni  spieailing,  and  to  keep  the  animals  healthy. 

CARBOLATE  OF^  LIME. 

Packed  in  i  11).  ciirtons,  inc.  -  -  $i.50(loz. 

]->()\c's  hcilding  lO  ll)s.  inc.  -  i.oo 
"                          "       25           "  -  2.00 

"  50     "     "  -  3.50 

"  liancls     "       aliout  250  lbs.,  inc.  .04  4  lli. 

We  also  have  Liquid  Crude  Girbolic  Acid  Disinfectinff. 

Of  90  per  cent,  strength,  l  gal.  can  inc.  $1.25  gal.;  5  gals,  can  inc.  $1.10  gal. 
60       "  "        I    "        "  .75    "      5    "  "         .60  " 

25       "  "       I    "        "         .45    "     5    "         •'  -35  " 

Billings,  Clapp  &  Co., 

Manufacturing  Chemists. 

Boston,  Mass.,  Fort  Hill  Sq,    New  York,  35  Piatt  St. 


THE  MASSACHUSETTS  ASSOC  I  A  TION  OF  BOARDS 
OF  HEALTH  was  organizid  in  Boston,  Mass.,  on  March 
HJ,  iSgo,  with  tJie  foUoiviug  objects  :  The  advancement  of  sani- 
tary science  in  the  State  of  Massachusetts ;  the  promotion  of 
better  organization  and  co-operation  in  the  local  Boards  of 
Health,  the  uniform  enforcement  of  sanitary  laws  and  regula- 
tions, and  the  establishment  of  pleasant  social  relations  among 
the  members  of  the  Association.  All  persons  holding  appoint- 
ments as  members  of  a  Board  of  Health  in  a  Massachusetts  city 
or  town,  the  executive  officers  of  such  a  local  board,  and  the  mem- 
bers of  the  State  Board  of  Health,  and  such  other  persons  as  may 
be  elected,  are  eligible  to  membersJiip.  The  annual  dues  are 
three  dollars.  This  Association  has  four  regular  meetings  each 
year,  the  annual  or  January  meeting  always  being  Jieldat  Boston. 

THE  JOURNAL  OF  THE  MASS.  I CHCSI-  J  TS  A S- 
SjDCJAjrWN  OF  BOARDS  O If  HEALTH  is  a  quarterly 
publication  containing  the  papers  read  at  the  meetings,  together 
with  verbatim  reports  of  the  discussion.  It  zvill  also  contain  frotn 
time  to  time  interesting  contributions  fiom  tvritcrs  of  the  highest 
standing  in  their  profession.  It  affords  a  convenient  medium  for 
the  interchange  of  information  and  experience  between  its  mem- 
bers, who  are  so  widely  separated  as  to  find frequent  meetings  an 
impossibility.  Every  addition  to  its  subscription  list,  therefore, 
is  a  material  aid  in  extendiiK^its  sphere  of  usefulness.  All  mem- 
bers of  the  Association  receive  the  JOURNAL  in  return  for  their 
annual  dues ;  to  all  others  the  subscription  is  one  dollar  per 
annum  in  advance.  If  upon  inspection  of  the  accompanying  copy 
you  feel  so  inclined,  we  should  be  glad  to  receive  your  subsci  iption. 
The  JOURNAL  will  also  be  sent  to  the  principal  Hospitals, 
School  Boards,  Doctors,  Architects  and  Boards  of  Health. 

Tlie  publishers  of  this  journal  will  endeavor  to  place  l)efore  its  readers 
the  advertisments  of  reliable  firms  dealing;  in  Sanitary  (".oods  and  Apjiaratus, 
Spring  Waters  and  articles  needed  by  Schools,  Hospitals.  Arcliitects  and 
Physicians.  It  is  hoped  that  they  may  receieve  a  share  of  the  patronage  o! 
those  who  may  reciuire  anything;  in  their  different  lines. 

Address  A.  J.  PIIILPOTT  &  CO., 

54  Pcaii  St.,  Boston,  Mass. 


BoBtop 
*  )  Qermieide 
Qompapy. 


(Incorporated.) 


Capital,  $150,000.00. 


PLUMBING  affords  great  conveniences  and  comfort,  bnt 
is  the  cause  of  the  introduction  of  Seioer  Gas  and 
NoxiouH  Odors,  whicli  find  their  wa}' through  the  dniinage 
pipes,  'bi/ecfhuj  the  air  .in  residences  and  buiklings,  and 
imperiling- tl)e  health  of  those  exposed  to  it.  This  evil  and 
danger  is  prevented  by  the 

/^^DIUI||^|np  f  Automatic  Clieinical  Disenfectioii, 
^  "   Introduced  by  a  Systematized  Plan. 

Constantly  supplying  the  drainage  with  zinc  chloride,  and 
the  atmosphere  with  thymol. 

"No  one  ('om|)('trnt  to  form  an  opinion  of  the  compara- 
tive value  ot*  agents  used  as  disinfectants  can  doubt  the 
superior  efficiency  of  the  salt  of  zinc  used  in  the  Germicide, 
or  the  value  of  tliynuil  as  an  aerial  agent  used  in  connec- 
tion Avith  the  Zinc  Chloride." 

The  apparatus  is  placed  at  the  Company's  expense  and 
requires  no  care  from  those  using  it.  The  uniformed 
inspectors  of  the  Company  keep  it  supphed  with  chemicals, 
and  give  it  all  necessary  attention. 

Charges  made  only  for  chemicals  and  attention. 
Manufacturers  of  "  Tliymoliiie,"  a  Liquid  Disinfectant  sold 
by  the  trade. 
Send  for  circulars  or  call  at  office  of 

THE  BOSTON  GEBMICIDE  CO., 

23  remherton  Square,  Boston. 


SIMPSeN  SPRING^ 


(White  Label.) 

—GINGER  ALE. 


ABSOLUTELY  FREE  FROM  CAPSfCl 'J/.- 

WILL  NOT  CAUSE  COXSTIPATION. 

Made  from   the  Mildly  Cathartic  Simpson  Spring  Water. 
Purity  Guaranteed.      Delicious  and  Sparkling 
as  Champagne. 

THE  FINEST  IN  THE  WORLD. 

SIMPSON  SPRING  WATER. 


It  is  very  palatable  and  absolutely  safe. 

—  Prof.  RAPH.AEr,  PU.MPELLY,  Chemist  National  Board  of  Health,  Newport,  R. 


From   J.   Hfber   Smith,  ,1/.  D.,   Professor  of  Materia   Medica  for  eleven  years  in  the 
Boston  University  Medical  School. 

Boston,  April  24,  1885. 
Dear  Sirs:— After  many  careful  trials  of  the  Simpson  .Spring  Water  in  urinary  disorders, 
extending  over  one  year,  I  am  convinced  (despite  my  previous  prejudices,  e.xcited  by  the  extrava- 
gant claims  made  for  other  Springs),  that  its  froferties  are  characteristic  and  as  clinically 
trustworthy  a%  are  those  o(  terebinth ina,  Uthia,  or  many  other  of  the  partially  proven  drugs.  I 
have  found  it  surprisingly  gratifying  as  an  adjunct  in  the  cure  of  albuminuria;  and  in  lowering  the 
specific  gravity  of  the  urine  in  Saccharine  Diabetes  its  action  is  promptly  and  lastingly  helpful.  It 
is  mildly  cathartic  and  an  active  diuretic. 

Dr.  J.   HE1!F.R  SMITH, 
Professor  of  Materia  Medica  in  Hoston  University  Medic.-xl  School. 


SIMPSON  SPRING  CO., 

F.  .A.  IKjWAkl).  li 
iipt.  of  Factory,  Pkoi-.  W.  U.  Barnes,  C/ie/insi  <ii/,f  Si.ii,-  .-Isuivcr. 


OFFICE,  201  STATE  STREET,  BOSTON. 
SPRING,  FACTORY  AND  LABORATORY.  So.  EASTON,  MASS. 
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